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Photograph by Hall. 

The inclined front wall brings the turret armor near the gun and enables the area of ports to be reduced. The large ports in the " Kentucky " were necessitated by the vertical front walls of her turrets. 

The After Turrets of Battleship "Virginia," Showing the Inclined Front of Turret and Small Gun Ports. 




Mr. Reuterdahl says : " The Russian battleships, when they went into that fight " (Tsushima), " were overloaded until the shell-proof armor was underneath the water The ships of the battle fleet of the United 

States are in exactly the same condition as the Russian ships at Tsushima — not temporarily but permanently." 

The above picture shows the " Kentucky " at normal draft of 23 feet 6 inches, weighing anchor to go to sea. Her " shell-proof armor " belt is not " underneath the water," but 3 feet 6 inches above it. Our other 
battleships show from 3 feet to 4 feet 3 inches of belt above the water at normal draft. At full load draft the " Kentucky " still shows 19 inches of her belt. 

Battleship " Kentucky," Showing the Vertical Front of the Turret and the Large Ports. 
THE BETTTEBSAHL ATTACK ON OUR NAVY ABSWEBED.— fSee Dasre 60.1 
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age travel, as showing the effect of the recent depres- 
sion upon the labor market. This amounted to 550,045, 
or over a quarter of a million more than in 1906. This 
movement took place immediately after the October 
crisis and during the last two months of the year. 
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PANAMA CANAL TO COST $300,000,000 % 

The Chairman of the Canal Commission, Colonel 
Goethals, and ex-Senator Blackburn, the present Gov- 
ernor of the Canal Zone, recently appeared before the 
Interstate and Commerce Commission of the House to 
give information regarding the present state of affairs 
at the Isthmus. Colonel Goethals stated that, in spite 
of the great difficulties due to the wet season in the 
tropics, which he had expected to be the cause of 
much delay, the work was making more rapid progress 
than he had looked for. Nevertheless, he gave it as 
his opinion that the final cost of the canal would 
reach $300,000,000, this including, of course, the 
$10,000,000 paid to the Republic of Panama in pur- 
chase of the strip of land from ocean to ocean known 
as the Canal Zone, and the $40,000,000 paid to the 
French company as the price of the canal. This 
increase in cost is due largely, of course, to the greatly 
increased dimension of the canal and to the proposed 
increase of the locks from the original width of 90 feet 
up to 110 feet or more. Colonel Goethals stated that, 
at the present time, the number of laborers on the 
payrolls of the canal and the Panama Railroad fluctu- 
ates between 30,000 and 40,000, and that it consists 
mainly of Spaniards, Italians, and West Indian 
negroes. There is no scarcity of labor and, in fact, 
during the last two months there have been more men 
available than could be employed. Outside of a few 
machinists' helpers there are no Americans on the 
labor rolls. 



THE PENNSYLVANIA TUNNEL EXCAVATION BENEATH 
MANHATTAN COMPLETED. 

After three years' continuous work, the task of exca- 
vating the two tunnels of the Pennsylvania Railroad 
from the North River to the East River below Man- 
hattan Island has been completed. They form the 
continuation of the two tube tunnels which have been 
built below the North River, and extend entirely 
across the island, one below Thirty-second Street, and 
the other below Thirty-third Street. The latter tunnel 
was completed several weeks ago, and the final blast 
which marked the completion of the tunnel under 
Thirty-second Street was fired on Saturday, January 11. 
At the present time the tunnels under both streets ars 
practically in condition for the running of trains from 
the East River as far as Fifth Avenue. The concrete 
lining has been completed, and on some stretches the 
track is already in place. The work remaining to be 
done lies entirely in the section from Broadway to the 
North River. It is distinctly to the credit of the con- 
tracting company that, throughout the whole three 
years of construction, and in spite of the difficult na- 
ture of the work, the street traffic has not been delayed 
for a single hour. 
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GREAT INCEEASE IN TRANSATLANTIC TRAVEL. 

The statistics of transatlantic travel for the year 
1907 are very startling; for the combined east and 
west traffic reached the portentous total of 2,957,328. 
As compared with 1906 there was an increase of 972,- 
640 passengers, and of 1,451,151 over the total for ,1904. 
There came from Europe to the United States 1,699,340 
people, or 200,000 more than the combined east and 
west-bound travel in 1904. The east-bound travel dur- 
ing the past year was over one and a quarter million. 
The westward travel is divided as follows: First 
cabin, 107,965; second cabin, 226,687; and the west- 
bound steerage showed a total of 1,364,688. There is 
great significance in the figures for east-bound steer- 



THE FARMAN AEROPLANE WINS THE DETJTSCH- 
ARCHDEACON PRIZE. 

After several successful flights of a kilometer in a 
closed circle, made during the last few days of 1907, 
in which he managed to cover this distance, though 
not without the wheels of his machine lightly touching 
the ground at one or two places, M. Henri Farman 
finally, on January 11, at last made two unofficial 
flights without coming to earth except at the end of 
each. Two days later (on Monday, January 13) be- 
fore the officials of the Aero Club of France, he repeat- 
ed this performance for a third time, and won the 
Deutsch -Archdeacon prize of 50,000 francs ($10,000) 
for the first flight by a heavier-than-air machine of 
one kilometer in a closed circuit. The weather was 
perfect, there being practically no wind and the air 
being clear and mild. The flight was made above the 
parade ground at Issy-les-Moulineaux, some Hve miles 
out from Paris, at 10:12 A. \i. At this time the aero- 
plane was started and run along the ground for 300 
or 400 feet, in traversing which distance it attained 
its usual speed of about 30 miles an hour, and quickly 
ascended into the air to a height of 12 or 15 feet. It 
passed between the two posts which formed the goal 
for the start and finish, and flew in a straight line to- 
ward the 500-meter post. When about half way to this 
post, M. Farman operated his horizontal rudder, and 
caused the machine to rise to a height of about 25 
feet. The areoplane swept around the half-way post 
almost on an even keel, and then took a straight 
course back to the goal, which it passed through at 
about the same height as before, descending 100 feet 
or so beyond in practically the same place from which 
it started. The time of this flight was 1 minute and 
28 • seconds, which corresponds with an average speed 
of about ?5Ms miles an hour. 

Not content with winning the $10,000 prize, Farman 
once more flew his machine on January 15, for the 
purpose of ascertaining how much it would lift. He 
at first loaded it with 66 pounds dead weight, but he 
found that only a slight lift could be obtained with 
this weight. With 44 pounds dead weight the machine 
rose and flew for a few hundred yards, but it was un- 
able to make a sustained flight. With. but 33 pounds 
weight added, the machine flew from one end of the 
field to the other, and made a sharp turn when struck 
by a sudden strong gust of wind, which caused it to 
wheel around almost at right angles, and also to in- 
cline inward very sharply. After making the turn, 
however, it finished its flight on an even keel and at a 
height of 4 or 5 feet above the ground. In a final 
test Farman flew from one end of the field to the 
other, and skirted along the fortifications at this point 
in a large circle, covering in all more than 2 kilo- 
meters (1V4 miles) in a flight which lasted for nearly 
three minutes. This final flight was the longest which 
had thus far been made. M. Farman expressed him- 
self as quite satisfied that his machine was being 
pushed to the limit as far as its lifting power is con- 
cerned. In all probability his next step will be to 
equip it with a more powerful and lighter motor. 

By Farman's recent successful flights in a circle, 
the record of the Wright brothers made in this country 
over two years ago has in this respect been dupli- 
cated; but there are many other points to be con- 
sidered when one reviews the practicability of aero- 
plane flight. In the first place, Farman has found 
that his machine in its present condition is incapable 
of long-distance flight, because of its inability to lift 
any perceptible quantity of fuel; while in the second 
place, he has not demonstrated its capability of flying 
with safety against a wind having a velocity of 20 
miles an hour — a feat which the Wright brothers ac- 
complished with their first motor-driven machine in 
1903. While Farman's aeroplane has approximately 
the eame weight as that of the Wright brothers, it is 
fitted with a motor of three times the horse-power, 
and of about one-quarter the weight per horse-power 
developed. In spite of their handicap in the shape 
of less horse-power and a much weightier motor, the 
Wright brothers' aeroplane made a speed of 40 miles 
an hour, as against 32% miles shown by Farman's. 
Therefore the American inventors, by constructing a 
slightly larger machine and fitting it with an up-to-' 
date, light-weight, aeronautical motor, should readily 
be able to carry two men and sufficient fuel for a 
flight of 125 miles, which are among the requirements 
specified by the War Department for a heavier-than-air 
flying machine. 

In constructing his machine Farman has adopted 
the same double-surface type of machine as that used 
by the Wright brothers, to which he has added another 
pair of double surfaces at some distance back of the 
front planes (in conjunction with a horizontal rudder 
in front) for the purpose of steadying the latter in. a 
fore-and-aft direction. In order to obtain the steady- 



ing effect desired, it is essential that the rear planes 
should remain practically horizontal, while the for- 
ward planes must be set at a considerable angle (about 
15 to 20 degrees) in order that the machine shall lift 
at the speed at which the motor and propeller are cap- 
able of driving it. On account of the sharpness of the 
angle of advance presented by the forward planes 
(which angle cannot be decreased without giving to 
the rear planes a negative angle) it is impossible to 
obtain any higher speed when the machine is in the 
air, as the great air resistance encountered by the 
aeroplane when flying at so sharp an angle consumes 
the entire horse-power. Thus it will be seen that by 
the addition of the steadying pair of planes used by 
Farman to accomplish what the Wright brothers main- 
tain by skill or by some secret method, viz., the longi- 
tudinal stability, he has decreased the efficiency of his 
machine by three at the least. 

In view of the above-mentioned facts, while giving 
to M. Farman the credit for first publicly demonstrat- 
ing that it is possible to fly in all directions, both 
with, against, and across a light wind, we nevertheless 
wish to recall to the aeronautical world the fact that 
to America belongs the credit of producing the first 
successful motor-driven aeroplane, and that to such 
men as the Wright brothers, A. M. Herring, and Gus- 
tave Whitehead — men who under the tutelage of Lili- 
enthal and Chanute, have begun with gliding flight 
and gradually worked their way forward to the pro- 
duction of a self-propelled aeroplane in all its details, 
including the gasoline motor — belongs the real credit 
of having produced the first successful heavier-than-air 
flying machines. 

«» * » » ■»- 

PORE HYDROGEN FROM CARBIDES. 

The manufacture of pure hydrogen in bulk has be- 
come a problem of the highest importance, owing to 
the recent advances in aeronautics as well as to its 
increased use in metallurgical processes. 

Up to the present, the methods for producing hydro- 
gen have been based either on the chemical action of 
acids or alkalis on metals, or on the electrolytic de- 
composition of water. Both of these methods are 
extremely expensive, yielding a very impure product, 
and do not lend themselves to operation on a large 
scale. 

A novel method developed by Prof. Frank and his 
collaborators is based on the use of a gas mixture, 
known by the name of "water gas," which is pro- 
duced by decomposing water vapor with the aid of 
incandescent coal. While this gas mixture, according 
to theory, should consist exclusively of hydrogen and 
carbon monoxide, it practically always contains con- 
siderable amounts of carbonic acid gas, oxygen, and 
nitrogen. Endeavors made about twenty years ago by 
Fritschi and Beaufils to obtain pure hydrogen from 
these gases by washing with a solution of copper chlo- 
ride in order to remove the carbon monoxide, failed 
to give the result desired, the solution in question 
absorbing carbon monoxide but imperfectly and the 
other foreign gases not at all. 

Prof. Frank insures the purity of the hydrogen pro- 
duced, which is so indispensable to aeronautics, by 
conveying the water-gas over calcium carbide, submit- 
ted to a moderate heating in retorts. This substance 
readily absorbs carbon monoxide and carbonic acid 
gas, at the same time forming graphite and perfectly 
taking up all oxygen and nitrogen (the latter by the 
formation of cyanamide). , 

The technical water-gas, which contains on the aver- 
age 50 per cent of hydrogen, 40 per cent of carbon 
monoxide, 5 per cent of carbonic acid, 4% per cent of 
nitrogen, and y 2 P er cent of oxygen, thus yields in one 
operation a gas containing in addition to 99 per cent 
hydrogen very slight amounts of nitrogen and meth- 
ane, while, according to Frank's previous investiga- 
tions, the carbon separated in the shape of graphite 
can be utilized in some other connection. The appa- 
ratus required for this process is very simple, consist- 
ing merely Of an ordinary coke-charged water-gas genr 
erator and slightly heated, retorts filled with powdered 
calcium carbide. 

Supposing the normal consumption of a large aero- 
nautical station, e. g., a besieged fortress, to be 2,000 
cubic meters per day, one apparatus would be quite 
sufficient. In order further to reduce the consump- 
tion of the somewhat expensive calcium carbide, an 
apparatus constructed with the assistance of Prof. 
Linde is resorted to, which by compression and cool- 
ing converts the carbon monoxide to the liquid condi- 
tion. After removing any carbonic acid that may be 
present by the aid of a lime filter, the separated car- 
bon monoxide yields in a gas engine the power re- 
quired for the compression work, thus constituting a 
very economical cycle. 

The experimental apparatus is designed for a supply 
of 10 cubic meters of water-gas per hour. An even 
more extensive use of pure hydrogen is to be looked 
for in the autogenous welding of metals, especially 
in soldering iron to iron, the more so as the recent 
cheap manufacture of oxygen will greatly assist in this - 
connection. 
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THE PATENT OFFICE IN 1907. 

The Report of the Commissioner of Patents for the 
fiscal year ending June 30, 1907, has been issued, and 
shows a considerable increase in the amount of busi- 
ness transacted. 

During the year there was filed a total of 66,795 ap- 
plications, including 56,514 for mechanical patents; 
816 for designs; 192 for reissues; 7,869 for registration 
Of trade marks; 982 for registration of labels, and 422 
for registration of prints. In addition to these appli- 
cations, there were filed 1,900 caveats. There were 
issued 33,644 mechanical patents; 529 design patents; 
165 reissues; and there were registered 8,798 trade 
marks; 660 labels, and 325 prints. The number of 
patents which expired was 25,322, while 4,707 letters 
patent were withheld for non-payment of the final fees. 
14,565 applications were allowed, and awaiting the pay- 
ment of the final fees. 

A decrease in the number of trade marks, prints, 
and labels registered and designs issued is noticed, but 
there is a slight increase in reissues, and a marked in- 
crease in the number of mechanical patents, the in- 
crease for the calendar year 1907 over the calendar 
year 1906 being 4,655, the largest increase for any one 
year in the history of the Patent Office. -;■ 

The total receipts of the office from all sources 
amounted to $1,859,592.89 for the fiscal year, of which 
there were expended $1,584,489.70, including $932,- 
665.59 for salaries, leaving a surplus of $275,103.19, 
which surplus was turned into the United States Treas- 
ury. The total net surplus of receipts over expendi 1 
tures in the Treasury to the credit of the Patent Office 
on January 1, 1908, was $6,706,181.64, an amount de- 
rived entirely from the fees paid since 1837 by the 
inventors of the country directly or indirectly, and 
adequately sufficient for the construction of a much- 
needed new building for the Patent Office. 

The present Commissioner, Mr. Edward B. Moore, 
in marked contrast to his predecessors, is a man who 
entered the Patent Office, not at its head, but at its 
foot. He was first appointed through civil service at 
the bottom of the ladder as a Fourth Assistant Ex- 
aminer, and through twenty-four years of hard work 
has risen to his present position. Having served ap- 
prenticeship in all the grades, he is in possession of a 
most thorough and complete knowledge of the present 
condition of the office in all its detail, as well as being 
familiar with its development in recent years, when 
the work has been increasing at such a remarkable 
rate. He is a keen observer, and is wide awake to the 
needs and defects of his office. In his report he frank- 
ly acknowledges that a certain amount of poor work 
has been done in the past; that the office is far behind 
in % its work, and that there have been many com- 
plaints; but, at the same time, he accurately places the 
responsibility and prescribes the remedies. At the 
end of the fiscal year, there were 13,634 applications 
awaiting action, which number had increased to 18,540 
on January 1, 1908. In previous years it his been 
customary for the examiners to make special efforts to 
reduce the number of applications awaiting action at 
the close of the year, in order that as favorable a 
showing as possible could be made in the annual re- 
port, but, to quote from Commissioner Moore's report: 
"Their efforts . . . simply resulted in thousands 
of actions being made which were nothing more than 
frivolous. After one of these annual efforts, it was 
necessary to do a greater portion of that work all over 
again, and it really had the effect of throwing the 
business of examination of applications further back 
than ever. This resulted not only in vexatious delays 
to the inventors, but it caused hundreds of complaints 
to be filed, and what was still more embarrassing and 
serious, a great many applications were passed to issue 
that were not ready for patent, with the result that 
the inventors and owners of meritorious inventions 
forfeited valuable rights by these careless, ill-consider- 
ed, and hasty actions on the part of the office. The 
inventors are entitled to be protected as well as the 
public, and they should also be helped by the office in 
all legitimate ways." 

In order to cope with this situation, two important 
remedies are suggested, and their adoption is forcefully 
urged. One of these is a large increase in the size of 
the working force, and the other is an increase in 
salary for the examining corps. 

In the last eight years the number of letters patent, 
design and reissue patents granted, and trade marks, 
labels, and prints registered, has increased 73.6 per 
cent, while the number of employees has increased but 
27.8 per cent. This speaks for itself, and therefore the 
Commissioner's request for an increase of forty-nine 
examiners and a large number of clerks does not ap- 
pear unreasonable, but very conservative. With this 
force the work could probably be not only brought up 
to date, but the much-needed work of reclassification 
of the patents could be taken up where it was dropped 
some time ago for lack of men. With the proper force, 
an inventor should know within thirty days after his' 
application is filed whether or not he is to receive a 
patent. 

The Patent Office has suffered not only from an in- 



adequate force as regards numbers, but has also suf- 
fered from the inability to retain competent men on 
the examining corps, due to the very low salaries 
provided by Congress. At present, the Principal Ex- 
aminers receive but $2,500 a year, a salary fixed by 
the Act of 1848, at which time the Principal Examiners 
were placed on "the same footing in regard to salary 
as United States district judges and members of Con- 
gress. The failure to pay adequate salaries has re- 
sulted in the resignation of nearly fifty per cent of the 
examining corps in a period of less than five years, 
and the Civil Service Commission have experienced 
considerable difficulty in securing eligibles to fill the 
vacancies .created. The examiners are supposed to be 
graduates of colleges or technical schools, well ground- 
ed in physics, chemistry, higher mathematics, technics, 
French, German, and reading and describing mechani- 
cal drawings; but the entrance salary of $1,200 a year, 
with a maximum limit of $2,500 a year, does not ap- 
peal to men having the proper qualifications. Every 
person passing the civil service examination for this 
position in the past several years has been appointed, 
and even then there were often vacancies with no eli- 
gibles to fill them. A. large percentage of those who 
have taken the examination and been appointed have 
merely looked upon the Patent Office as a post-graduate 
school for gaining further technical and legal educa : 
tion preparatory to entering a professional career. To 
induce competent men to enter the service, and to re- 
tain those already in the corps, the recommendation 
is made that the entrance salary be raised from $1,200 
to $1,500, and the salary for Principal Examiners be 
$3,000 instead of $2,500. 

One of the most important parts of the Commission- 
er's report is in regard to appeals. Under the present 
law a series of appeals may be taken; first from the 
Principal Examiner to the Board of Examiners-in- 
Chief; thence to the Commissioner; and from his de- 
cision to the Court of Appeals of the District of Co- 
lumbia. Thus three successive appeals are necessary 
in order to reach the court for a final adjudication of 
the question at issue, each of which appeals is accom- 
panied by a government fee, and each of which ordi- 
narily costs the inventor an additional attorney's fee. 
The Board of Examiners-in-Chief is composed of 
three members, one of whom is often absent, and as no 
provision is made to supply a temporary vacancy caus- 
ed by sickness or other reason, cases are often heard 
by two members, and the result is often an evenly di- 
vided board. The Commissioner proposes that a new 
Board of Appeals be established, to be composed of 
the three members of the present Board of Examiners- 
in-Chief, together with the Commissioner and the As- 
sistant Commissioner, any three of whom shall consti- 
tute a quorum. An appeal could be taken from the 
Principal Examiner or the Examiner of Interferences 
to this Board of Appeals, and thence directly to the 
Court of Appeals of the District of Columbia, thus 
eliminating one appeal and its accompanying expense 
and delay, without curtailing in any way the rights of 
the inventor. Furthermore, having but one appellate 
tribunal in the office in lieu of two, would naturally 
tend to give greater stability to the decisions of the 
office. The proposed change would, of course, apply 
to trade marks and interferences, as well as to pat- 
ents. The Commissioner accompanies the report by two 
appendices, including the proposed changes to the 
Patent Law and the Trade Mark Law. Among other 
changes which the Commissioner proposes is the pro- 
viding of a complete set of the approximately 3,000,000 
foreign patents on file, so that they will be available 
for searches by manufacturers, attorneys, and inven- 
tors. The value of this can hardly be overestimated. 

We can see no possible reason why Congress should 
not grant the increase in force and salary requested, 
as it should be remembered that the Patent Office is a 
self-supporting institution, and the object should be, 
not to make money and accumulate a surplus in the 
United States Treasury, as has been done every single 
year since 1861, but to give manufacturers and in- 
ventors full value for their money and to increase the 
value of the office to its maximum extent. 

— . m i ■ i m ■ 

THE PACIFIC SCIENTIFIC INSTITUTION OF HONOLULU. 

William Alanson Bryan, for several years curator of 
the Department of Natural History at the Bernice 
Pauahi Bishop Museum at Honolulu, H. I., has formed 
a plan whereby the resources of individuals and insti- 
tutions will be combined to further the interests of 
science. The plan has received the support of many 
men of science and affairs, the result being the incor- 
poration of the Pacific Scientific Institution, upon 
which $400,000 is to be expended at once, and an 
equal amount each year for fifteen years. Zoological 
gardens, biological gardens, botanical gardens, with 
administrative and library buildings in Honolulu, are 
to be established; and a suitable vessel is to be 
equipped for exploring cruises to each group of isl- 
ands in the Pacific Ocean, of which a complete biologi- 
cal and ethnographical survey is to be made. The 
necessity of making such a survey quickly, before 
the progress of civilization renders it impossible, is 



clearly recognized. Hitherto, the magnitude of the 
work and the distribution of the islands of the Pacific 
Ocean among several nations have prevented the con- 
centration of the scientific resources of any one nation 
upon the task. It is estimated that about fifteen years 
will be required for the accomplishment of the work 
in the thorough manner desired. The total cost will 
thus amount to $6,400,000. 



INTERNATIONAL INVESTIGATION OF THE UPPER AIR. 

During the year just closed the International Com- 
mission for Scientific Aeronautics conducted an ex- 
tended series of observations of the upper atmosphere. 
In July simultaneous tests were carried out in many 
countries, both at meteorological observatories and at 
many other points. In addition many tests were made 
at sea, warships being sent out by the governments 
of France, Italy, Russia, and Germany. Russia took a 
leading part, experiments being made by her from 
fifteen stations, including one in the China Sea to 
which a special expedition was dispatched. Private 
meteorologists took part in the work; among the sea 
stations, the Prince of Monaco operated from Spitz- 
bergen; while the well-known French aeronaut, M. de 
Bort, in conjunction with Mr. Rotch, of the Blue Hills 
Observatory, arranged an expedition to the seas south 
of the Azores. 

The records are obtained by means of self-recording 
instruments for measuring height, humidity, and tem- 
perature. For moderate altitudes these are raised in 
calm weather by means of captive balloons, or when 
the wind is sufficiently strong, by kites. For higher 
altitudes ballons sondes, or sounding balloons, are used. 
A ballon sonde is a small balloon, usually of India rub- 
ber. These are free balloons and a number of them 
go astray, especially those dispatched from observa- 
tories near the seacoast. Wind is noted by means of 
small pilot balloons; their drift being followed with 
theodolites. 

The full data of the records obtained will not be 
available for some time. Many successful ascents were 
made, a number of ballons sondes reaching a height ex- 
ceeding 20,000 meters, or about 12% ; miles; while the 
highest one ascended nearly 14 miles. 

It is found that, on the whole, temperature decreases 
with height until a point is reached which has been 
named the isothermal zone, beyond which the varia- 
tions are slight, with little if any diminution of tem- 
perature up to the highest point reached. 

During the July observations freezing point was met 
with at a height of about two miles, and the isother- 
mal zone with a temperature of from 60 deg. to 80 deg. 
below zero F. at a height of about 7% miles. 

During 1908 ascents will be made on the first Thurs- 
day of each month, and on three consecutive days each 
quarter. In addition it is proposed to repeat the spe- 
cial week of experiments, and this will probably be 
done, as in. 1907, at the end of July. The meteorological 
observatories of the United States will assist, as well 
as a number of European countries. It is hoped that 
both war and private vessels will again be commis- 
sioned to observe and that the experiments will be on a 
wider scale than those of 1907. 



THE CURRENT SUPPLEMENT. 

The current Supplement, No. 1673, opens with a 
most interesting article on the preservation of the 
temples of Angkor. An archaeological article is also 
contributed by R. M. Dawkins, who writes on the exca- 
vations of the British school at Athens. Mathematical 
prodigies are discussed by G. A. Miller. Dr. G. M. 
Gould traces the origin of right-handedness and left- 
handedness. A device which rapidly and automatic- 
ally covers a fire without opening a door is described 
under the title "A Mechanical Shovel for Boilers." 
H. Addison Johnston writes on a new type of internal 
combustion motor, which will run on kerosene or crude 
oil. How acetylene may be used for army signaling 
at night is told by Capt. L. D. Wildman. Full instruc- 
tions for mending cast iron or for welding are given 
under the title "Brazing Fluxes." The possibilities of 
the uses of clinker as a basis for concrete have been 
demonstrated in an interesting experiment by the city 
of Liverpool. This experiment is described by the 
English correspondent of the Scientific American. 
W. H. Booth contributes an appeal for the safeguarding 
of machinery. The chemistry of high explosives 
involves some of the most important laws and princi- 
ples of chemistry. The composition of most of these 
high explosives is given by Augustus Klock. Prof. 
Wilhelm Ostwald, one of the most distinguished chem- 
ists in the world, contributes a most interesting article 
on catalysis. A gas-electric car for railway service 
recently made its appearance in New York State. This 
departure is described and illustrated. The "Stream 
of Planetoids" is the title of a paper by Dr. Julius 
Franz, in which it is sought to lay down a general law 
for the location of these numerous bodies. 

— ■ «««>«■ • 

It is estimated that South America furnishes about 
63 per cent of the world's supply of India rubber. 
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A UNIQUE AERIAL TRAMWAY USED IN 

THE CONSTRUCTION OF CHICAGO'S LAKE TUNNEL. 

A series of lattice-like towers supporting a cable- 
way stretching out into Lake Michigan for a distance 
of 8,000 feet from the foot of Seventy -third Street, 
Chicago, has of late aroused consid- 
erable curiosity. The cableway was 
built for transporting men and ma- 
terials to and from the intermedi- 
ate crib of the Southwest Land and 
Lake Tunnel — a part of Chicago's 
water-supply system. • Such a cable- 
way is an absolute necessity at this 
time of the year, as it is impossible 
to land scows at the crib, owing to 
the rough weather on the lake. The 
towers, of which there are twenty- 
six, are spaced at Intervals of 300 
to 250 feet, and are constructed of 
steel. Each tower is 35 feet high, 
and is supported on four steel piles 
driven in water varying from 10 to 
33 feet in depth. 

Electric power is employed for 
operating the tramway, a 25-horse- 
power alternating-current electric 
motor being used for driving the 
trolley system. This , motor has a 
speed of 600 revolutions per minute, 
and about half of its maximum 
power is used when the tramway is 
operated under normal conditions. 
A large drive wheel is geared to 
this motor, and carries the cable. 
A 1%-inch wire carrying cable and 
a %-inch traction cable are used, 
the former being of a special flat strand, which allows 
the buckets to ride easily. 

Steel tramway buckets are used, each carrying about 
half a ton, the working capacity being 10 cubic feet, 
with two grooved pulleys 16 inches in diameter, run- 
ning in tandem on the carrying cable and hauled by 
the traction cable. The speed of the cable is approxi- 
mately 350 feet per minute, and it takes the buckets 
twenty-three minutes to reach the crib. The buckets 
are spaced 300 feet apart', and are automatically con- 
nected to the cable as they go out, and similarly re- 
leased as they reach the . terminal. The capacity of 
the cableway is 400 cubic yards of material every ten 
hours. A compressed air pipe is also supported on a 
separate cable. 

The passenger car used on this tramway is 3% feet 
wide and 5 feet high, the oval body being 4 feet long. 
It will seat four workmen. One of the accompanying 
illustrations shows the design and construction of the 
car. 

In order to prevent danger to shipping on the lake, 
anchor lights, as called for by the United States ma- 
rine laws, are placed on each tower of the tramway. 
In addition, the towers are provided with two incan- 
descent lamps of 64 candle-power each, and a search- 
light of 18,000 candle-power is played on the line of 
towers nightly from shore. 



Memorial Service for Lord Kelvin. 

A service in memory of Lord Kelvin was held on 
Sunday, January 12, in the Engineers' Building, New 
York. Tribute was paid by a number of speakers to 
his many-sided genius; and his definite . religious con- 




viction and the sturdy practicalness of his work were 
emphasized. Speaking of Lord Kelvin as an electrical 
engineer, Prof. Thomson declared that his life was a 
standing rebuke to those who affect to find a supe- 
rior merit in working for pure science, over working 
for practical results. Nothing could 
be less sordid, he declared, than 
Kelvin's desire to achieve practical 
results. "To him there was just as 
much romance" and sublimity in 
founding great communities, in 
making real additions to the wealth 
of the world, In extinguishing the 
smoke of railroads, and In lighting 
towns hundreds of miles away as 
in. a mass of water falling over a 
precipice. •'In the daytime there 
may be many elements of sublimity 
" in Niagara, but remember the falls 
go on unseen at night or when they 
are obscured by fog and mist." 
When Cyrus Field was pondering 
;. oyer, the question of a transatlantic 
: cable,: there were many people who 
could give an opinion, but Lord 
Kelvin— William Thomson, as he 
then was-— was the only man who 
Would give a definite affirmative an- 
swer. ■ And: he lent practical aid 
until communication was estab- 
lished between Britain and the 
United States. 



The Aerial Tramway Running Through One of Chicago's Streets. 



Paper making in Japan has been very active for 
the past . year or so. New companies have been 
formed, and old ones enlarged. Most Japanese mills 
use steam for motive power, and nearly all the ma- 
chinery used is of American make. 




Xbe Dangers of Celluloid. 

Evidence is not wanting that cel- 
luloid is a very dangerous material 
and its increasing use in the arts and manufactures 
suggests, that the storage of this extremely inflam- 
mable substance should be placed under stricter condi- 
tions of control than are apparently required at pres- 
ent. A short time ago a serious fire occurred at a fac- 
tory in Walton-on-Thames in which celluloid was em- 
ployed for the preparation of kinematograph films. 
Apparently the fire was started by a film igniting in 
some way not satisfactorily cleared up, but the igni- 
tion of this film was sufficient to involve very rapidly 
the entire factory in flames. One factory hand failed 
to make his escape and perished. In the evidence at 
the coroner's inquiry it was stated that there were no 
less than 27 miles of celluloid film on the premises at 
the time of the fire. In spite of the precaution of 
keeping this very large stock of highly inflammable 
material distributed in a large number of tins it is 
quite evident that if fire had reached them an enor- 
mous . conflagration, if not explosion, would have ensued. 
As a matter of fact, in the present case, owing to the 
promptitude and efficiency of the fire brigade, more 
serious consequences were averted. The existence of 
such a place in the midst of an inhabited area might 
surely give rise to well-founded apprehensions as to 
the risks to which the storage of celluloid oc this scale 
might expose the neighborhood. — The Lancet. 



Shore Tower of the Aerial Tramway. 



A report from Montreal states that the establish- 
ment of pensions on an unexpectedly liberal scale by 
the Grand Trunk Railway is hailed with delight on 
the part of the workmen of the company. The deci- 
sion also means the immediate retirement of 200 aged 
workmen who will be able to pass the rest of their 
lives without work. 





The Cableway Stretching Out Over the Lake tor a Distance of 8,000 Feet. The Passenger Car Used on the Cableway. 
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Portrait Produced in Bas- Relief by 
the Photo-sculpture Process. 



A PHOTOGRAPHIC METHOD OF PRODUCING 
BAS-RELIEFS. 

BY DR. ALFRED GHADKNWITZ. 

Hitherto photography has been used both in compe- 
tition with and as an aid to the artist in reproducing 
life on a flat surface, but a recent development indi- 
cates that it will soon invade the field of plastic art. 
Endeavors to extend the scope of photography to a 
third dimension date from the earliest days of pho- 
tography. In fact, as far back as in 1861 M. Willeme, 
a Parisian 
sculptor, d e - 
signed a half 
m e c h a n - 
ical, half pho- 
tographic pro- 
cess for repro- 
d u c i n g the 
plastic form of 
a model. This 
process con- 
sisted in pho- 
tographing the 
model from all 
sides with a 
Hum ber of 
cameras, and 
then using the 
photo- 
graphic records 
to reconstruct 
the model, 
probably with 

the aid of some mechanical drawing apparatus or 
pantograph. This process soon fell into oblivion be- 
cause it depended too much upon the skill of the 
eculptor, and hence hardly deserves the name "photo- 
sculpture" chosen by its inventor. 

Toward the end of last century Selke inaugurated 
an improvement by substituting for the ordinary pho- 
tographic camera a biographic apparatus. A shadow 
gradually progressing in the direction of the latter 
was projected on the model and the apparatus thus 
recorded quite a number of silhouettes corresponding 
to as many parallel cross-sections of the model. These 
negative records (about 500 in number) were next 
magnified separately on bromide paper and each of 
the magnified prints was pasted on cardboard and cut 
out With scissors, in order by a clever combination 
of silhouettes to reproduce the relief of the original 
model. The difficulties inherent to this process, "which 
likewise depended on the operator's art far more than 
on photography, are too apparent to need being dwelt 
upon. 

Among authorities in the art of photography it has 
long been held that to reproduce the plastic form of a 
model by photographic means alone is indeed a hope^ 
less task. And yet the chief element which . enters 
into the present solution of the problem was found 
many decades ago, in the discovery that a certain 
gelatine made sensitive to light by the addition of 
bichromate when immersed in water will lose its ca- 
pacity of swelling in a measure corresponding to the 
intensity of its illumination. This phenomenon at 
first sight would seem immediately to afford a solution 
of the problem, as the substance in 
question produces of its own accord 
a relief, whose depth depends exclu- 
sively on Hght intensity. In fact, a 
negative plate allows all grades of 
light intensity to be produced, so that 
a relief of any desired depth can be 
obtained. However, such a plate, in 
order to achieve this result, should be 
more or less transparent, according as 
the corresponding portions of- the 
model are more or less in relief, and 
ordinary photographic negatives dp 
not comply with this condition. There 
are, in fact, two ; disturbing factors; 
for one thing color is bound to exert 
some influence on the photographic 
record, so that surfaces in the same 
plane will come out with different in- 
tensities according to their tint. On 
the other hand, the light effects of an 
ordinary photograph depend chiefly on 
the angle of incidence upon the differ- 
ent parts of the model. The same 
beam of light which, When striking a 
surface at right angles illuminates an 
area of say 1 square inch, obviously 
lights up a far greater surface when 
arriving at an angle, and as the same: 
amount of light is used for illuminat- 
ing surfaces of different size, the in- 
tensity of the illumination must vary 
as the size (and hence the inclination) 
of the surface. 

These difficulties, which Seemed In- 
surmountable, have been overcome by 
an Italian engineer, Signor Carlo 




About to Make an Exposure Through One of the 
Revolving Bisks. 

Baese. If in a stereopticon a colored glass prism or 
wedge of small angle be inserted, the thicker portions 
will absorb a greater amount of light, and the thinner 
portions will allow more light to pass. This gradu- 
ated illumination is made to strike the -model to be 
reproduced in the shape of a plastic photograph. If 




Revolving Disks Used to Intercept tbe Light. 

the model be photographed with this illumination, 
owing to the two disturbing factors just mentioned 
(that is the color and inclination of the surfaces) the 
gradations produced by the wedge will be practically 
lost. If, however, another negative be taken after 
inverting the glass prism and accordingly the direction 




Portrait Produced in Bas-Relief by 
the Photo-sculptnre Process. 




▲ Circle of Mirrors Focuses a Strong Light Upon the Subject Which is to 

be Reproduced. 

A PHOTOGRAPHIC HETHOD OF PRODUCING BAS-RELIEFS. 



\yt this gradation, those portions which formerly had 
been struck by the strongest light will now be in a 
half-shadow, while the remaining portions will be 
more intensely illuminated. However, this second 
negative will for the same two reasons fail to show 
gradation of the prism. Now it will be noticed, that 
the two negatives, while comprising the given light 
(gradation in. opposed directions, are affected by the 
two disturbing factors in accurately the same sense. 
Again, as is well known, a photographic print will be 

darker, as thi 
corresp o nd - 
ing -points of 
the negative 
plate are 
brighter or 
more transpar- 
ent. 

These facts 
are utilized by 
Baese in mak- 
ing from one 
of the two neg- 
atives a posi- 
tive glass print, 
which obvious- 
ly is the re- 
verse of the 
original ' nega- 
tive, both as 
regards light 
gradations due 
to the glass 
wedge and the disturbing factors which are above 
referred to.' Whereas the two negatives had reversed 
light gradations and identical defects, the positive 
plate shows the same light gradations and reverse j 
defects. The two plates can obviously be placed one 
above the other so as to accurately register. When 
inspecting this combined picture as a transparency its 
capacities will be seen to be added, while the defects 
due to the two disturbing factors are accurately com- 
pensated. The combined picture (which for all prac- 
tical purposes can be regarded as a single picture) 
now complies with the requirements that its trans- 
parency vary directly with the relief of the model and 
independently of the color and inclination of its sur- 
faces. It Can accordingly be utilized for obtaining 
photographic bas-reliefs on a bichromate gelatine plate. 
When the gelatine is exposed below the combined 
plate, the relief forms very rapidly. As soon as a 
sufficient relief is obtained, the process is discon- 
tinued, when the model, can be used for manifolding 
by any of the well known mechanical or electro-chem- 
ical processes. Instead of exposing the whole model 
at the same time it may be illuminated in sections, 
reproducing each to a given depth of relief, viz., about 
one-half inch. A convenient combination of the reliefs 
corresponding to the various portions of a model ob- 
viously allows greatly increased effects to be obtained, 
the aggregate depth of relief being as many times 
one-half inch as there are sections separately formed 
While the above description embodies the principle 
of Baese's invention, the system represented in the 
accompanying figures is a decided improvement on the 
original experimental arrangement. 
Instead of using a colored glass prism, 
the light gradation is obtained more 
efficiently by the aid of a rotating disk, 
out of which there is cut an aperture 
bordered by a peculiar curve for in-, 
tercepting the light ■ required for the 
desired gradation, the opposite grada- 
tion being secured with a similar disk 
showing an inverted curve. 

Then, instead of directly striking 
the model, the light generated by a 
single electric arc lamp is reflected 
on the latter by a system of mirrors 
arranged in a circle, the model, situ- 
ated in the center of this circle, being 
lighted with an intensity about thir- 
teen times that of a single lamp. As 
this intensity always remains the 
same, and as the plates have always 
the same sensitiveness, a standard 
exposure of about 5 seconds can be 
made, thus eliminating any chances of 
failure as in ordinary ' photographic 
work. 

As regards the possible applications 
of this ' method of "photo-sculpture," 
as it is rightly called, it should be 
understood that it is by no means in- 
tended to become a competitor but 
rather a valuable aid to the real artist, 
like ordinary photography, which has 
become so indispensable to both the 
painter and sculptor. It may further 
be used for reproducing the original 
work of the artist in an economical 
manner, with a practically perfect 
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truthfulness and to any desired scale, ©n the other 
hand, photo-sculpture will allow plastic portraits to be 
obtained with all their details. The accompanying 
illustrations of portraits produced by the photo-sculp- 
ture process will give an idea of the possibilities of 
Baese's method. 

Many art industries, such as those producing medals, 
cameos, brooches, and any other plastic objects from 
leather, paper, porcelain, terra cotta, etc., will like- 
wise derive great benefit from this ingenious and inex- 
pensive process. 



The Beck Isostigmar— A New Photographic Lens. 

Some years ago the development of photographic 
lenses reached a point as near perfection as could be 
attained with the glass at that time available. Then, 
as the result of a very thorough series of experiments 
in glass making, a number of new kinds of glass of 
different refractive powers were produced at Jena, and 
enabled opticians to extend widely the capabilities of 
their lenses. The modern "anastigmat," which gives 
a sharply-defined undistorted image at or near the 
margins of the field which it covers, became possible, 
and was developed by manysfirms. The wide variety 
of new glasses available made it feasible to correct 
the faults of the older types of lenses by various 
methods; and many anastigmatic lenses were designed 
and patented by different firms, all attaining to similar 
results, though not necessarily by the same combina- 
tions of glasses or lenses. 

The addition of another to the long list of anastig- 
mats is not in itself a matter for comment. The "Iso- 
stigmar" invented by Beck is, however, unusual, in 
that it has been evolved by departing from some of 
the accepted laws of lens making, and that it gives 
new power to the photographer in a direction where 
he has long needed it. 

It has long been recognized by lens makers that in 
order to produce a lens which will give a flat field, 
free from astigmation, what is known as the "Petzval 
condition" must be observed. Perhaps the simplest 
statement of this condition is that the sum of the 
focal powers of the individual surfaces, when divided 
by the product of the refractive indices on either side 
of the surface, should be zero. To obtain absolutely 
perfect correction over a small field, this condition 
must be satisfied. The makers of this new lens have 
not taken the Petzval condition into consideration, 
but proceeding along lines of trial and correction, have 
gradually produced a Jens which, while violating theory, 
has proved a practical advance. The advantage of the 
"Isostigmar" is that it gives ~& flat field over a very 
wide angle, although, according to Petzval's condition, 
It should show a large error. In a lens covering an 
angle of 70 deg., thepry says that on the margins of 
a plate the image given by the "Isostigmar" should 
be half an inch in front of the plate, whereas in fact 
it is barely one-fiftieth of an inch away, or for practi- 
cal purposes in sharp focus. With this flatness of 
field it would seem to be unnecessary to stop down 
the lens for wide-angle work, as is at present done. 
Whereas at present many lenses covering an angle of 
90 deg. work at f/16 or J/22, or occasionally as wide 
open as /712, this new lens may be used without stop- 
ping down. A wide-angle lens which will give a crisp 
negative of architectural subjects when working at 
f/6.3 will prove a most useful addition to the powers 
of the photographer. 



Interest In Safety Devices. 

Great interest was awakened in the American Mu- 
seum of Safety Devices at a dinner given In New 
York, January 15, in honor of the conferring of decora- 
tions by the French government. The fortunate mem- 
bers of the museum's board to be so highly honored 
were Mr. Charles Kirchoff, editor of the Iron Age and 
Chairman of the Committee of Direction; Mr. T. Com- 
merford Martin, editor of the Electrical World and 
Vice-Chairman of the same committee ; and the Rev. 
Percy Stickney Grant, rector of the Church of the 
Ascension. These gentlemen are of the highest pro- 
fessional standing, so that it is of interest to know 
that this honor was conferred for their labors for hu- 
manity "rather than for their intellectual attainments. 
The presiding officer was the Hon. Elbert H. Gary, 
chairman of the United States Steel Corporation,- and 
the other speakers were the Rt. Rev. Henry C. Potter, 
Mr. John La Farge, Mr. W. D. Dickson, Dr. W. H. 
Tolman, and Dr. Josiah Strong. There weye about 
250 gathered to greet the three guests of hojaar, who 
were presented by their sponsors, and wlw* Teplied 
with appropriate remarks concerning the bjjaye war 
which they and their associates are waging .^gainst 
industrial accident and disease. Some of ttifeYj&pij^s 
mentioned were really appalling. Over fiftylyer «ent 
more lives are lost in America by accident, eftdh ^ear, 
than were lost in the Russo-Japanese war. Dr. Strong 
stated that in the years 1900 to 1904, 80,000 more lives 
were lost in this country through accidents than in- 
the whole course of the civil war, including the casual- 
ties on both sides. Mr. Martin called attention to the 
fact that the museum was now being rapidly put into 
shape, and that a part of it had been set aside as an in- 



ventor's laboratory, where penniless inventors might 
work out their safety devices under the protection of 
the museum. Gilded bronze replicas of the Scibspewk! 
American medal were passed around for inspection. 
The field of this "grand prix" has been limited 4o_ that 
of transportation the first year, and the medal will be 
awarded for the best device that has appeared or wjll 
appear between January 1, 1906, and December 31, ISO?. 
The jury of award is composed of men of interna- 
tional reputation and includes Messrs. Stuyvesant Fish, 
George Gilmour, John Hays Hammond, Frederic R. 
Hutton, Samuel Sheldon, Herman H. Westinghouae, 
and Cornelius Vanderbilt. That the work of these 
gentlemen will be most painstaking and thair findings 
most just is of course assured. It is pleasant to know 
that this great humanitarian movement is being back- 
ed by men of the highest attainments and la control 
of some of the largest industries in Mje world. Surely 
the wage earner is fortunate in having such powerful 
allies. From a small beginning the museum 4s destin- 
ed to be a power against the often preventable acci- 
dent, which is an economic calamity. 



Aeronautical Notes. 

The Scientific American Trophy for heavier-than- 
air flying machines will be shortly placed on exhibi- 
tion in the show window of Messrs; Reed & Barton, 
Fifth Avenue corner Thirty-second Street. 

When the bids for the proposed new army dirigiijle 
were opened by Gen. Allen, the chief signal officer, at 
Washington on the 15th instant, the proposals, which 
were six in number, were found to be as follows: 
Carl E. Myers, Frankfort, N. Y„ $9,996; 120 days for 
delivery. Charles J. Strobel, Toledo, Ohio, $8,000; 
120 days. William Reiferscheid, Streator, 111., $5,000; 
150 days. Harry B. Schiller, Philadelphia, Pa., $25,000; 
120 days. A. W. Cracy, Washington, D. C, $12,500; 
90 days. John Kairies, Mt. Vernon, N. Y., $10,000 to 
$15,000; no time specified. For an airship capable 
of making 40 miles an hour, Mr. Kairies bid $25,000 
to $30,000. Mr. H. H. Curtis, Hammondsport, N. Y., 
also submitted a bid, but it arrived a day late. But 
three of these seven bidders furnished the certified 
check for 15 per .cent of the price asked, as required 
by the War Department, while hob tw» af the three, 
Messrs. Myers and Strafeel, are men who have had 
much practical experience in the -construction of air- 
ships. 

M. Henri Deutsch'g airship "Viile de Paris" was 
placed at the disposal of Jtlae F*enen government imme- 
diately after the loss #f "la. Patrte," and recently, on 
January 15, it &ew from Paris to Verdim, a distance of 
about 140 miles, in 9 haure time, or at an average 
speed of 17 to 18 miles an hour, if an Aemr is deducted 
for a stop made to effect *>epairs to -the machinery. 
The first attempt to fly to V«erdun was wade *he day 
before Christmas, but on account of a stooog wind, 
which was dead against the airship, a speed of only 
10 miles an hour was obtained, and the new military 
dirigible was obliged to return to its shed. 

It is likely that the "Lebaudy,"-the original airship 
built by Engineer Julliot, and now located at the 
Chalais-Meudon Aerostatic Establishment, will be put 
in service in order to replace the "Patrie," and it will 
be able to render the same services as the latter. The 
construction of new airships of the "Lebaudy" series 
is now being actively taken up. Georges Juchmes, who 
has already commenced work at the Moisson estab- 
lishment upon the new airship "RfpuMijpie," which 
is of the same type as the "Patrie" and built «£ter the 
designs of M. JnUiet, stated to our ear respondent that 
the "Repuhlique" does, not -differ from the former air- 
ship except in some improssemeHts in detail, such as 
some changes in the form «f the balloon body and in 
the arrangement of $he plane surfaces. The new air- 1 
ship will have a capacity *f .8,800 eobic meters (127,121 
cubic feet) and wfll be equipped with a SQ-hoiise-power 
motor. The speed and the net load carried on the 
new model will be greater than in the former ease.. 
It is expected to have it finished befpre next May and 
even as early as next February. 

. m tm >.. » ■- — 

lttaCBS«f Kce making In the Tr i ples The Peculiar 
" Ice Farms" «t 89? Ben«*i. 

BT X. iODJAN. 

In hot India, where every, day- in aHae, year the resi- 
dent gets all the heat he wafflfcs, there are four or 
five .months of the year — Nowen^er to Starch— -when 
the nights, although never reaching «wbb to .trpsti- 
ness, can he made to produce many tons of ice in the 
open. 

The fields in whist *he ice is made are low,, fi*t, 
and open, and the ice is produced In large lots when 
the temperature of . >the air is. 15 jdeg. or 20 deg. JT. 
above the congealing jpeipt. The method practised .'$« 
an „ instructive examEle pi keen 4»bservation adapted 
to .matoistel purppBes hy a nation frhlcjk is to-day 4g- 
noranjt flf the sclencf #1 $he #tfeag'. that Is, they ewaa 
"' not explain, if Questioned, wfeat actually manses the 
forming of the ice, -beyond a few -vague phrases Hike 
"the wind," and "keeping the earthly heat down." Yet 
this same ice-forming proeess has been utilized in 
Indasia since the ages that are "lost in the night of 
time," and all with a scientific observation and accuracy 



which the Hindu has acquired by instinct handed 
down thorough countless generations, but which (as 
just observed) he is unable to elucidate to a question- 
ing investigator. 

The following method is adopted by the Ganges 
wallas (native coolies) for making ice in the region of 
the Hugli, near Kalikata, in fields composed of a black 
loam soil upon a stratum of sand. 

The ice plot is a rectangular piece of ground, say 
130 feet long by 30 broad,- running in an easterly and 
westerly direction. The soil is removed to a depth 
Of a couple of feet. This excavation, when made, is 
smoothed, and then allowed to remain exposed to the 
torrid rays of the sun to dry. Then rice straw in 
small sheaves is laid in an oblique direction in the 
hollow (with loose straw upon the top) to the depth 
of a foot and a half, leaving its surface half a foot be- 
low that o'f the ground. 

Numerous beds of this kind are formed (the en- 
semble constituting the "ice farms"), with narrow 
sidewalks between them, in which here and there 
large covered earthen water jars are sunk in the 
ground for the convenience of having water near by to 
fill the shallow unglazed earthen vessels in which it 
is to be frozen. These dishes are 9 inches in diam- 
eter at the top, diminishing to 5 inches at the bot- 
tom, 1% indies deep, and % inch thick, and are so 
porous as to soon become moist throughout when 
water is placed in them. 

During the day, the loose straw in the beds above 
the sheaves is occasionally turned over, in order 
that the lot may be maintained in a desiccated state; 
and the water receptacles between the beds are re- 
plenished with soft pure water from the nearby 
springs. When evening comes, the shallow earthen- 
ware pans are placed in rows upon the litter; and, by 
means of little burnt-tile pots secured to the ends 
of lengthy bambusa canes, each pan is half filled with 
water. The quantity, nevertheless, varies according 
to the expectation of ice; the natives can forecast 
that by the aspect of the heavens, and the evenness 
with which the air currents come from the north- 
west. When favorable, about half a pound of water 
is put mtp each little dish or plate; but when less ice 
is expected, about a quarter pound of water is the 
usual amount; but, in any case, more water is put 
into the dishes nearest the west end of the beds, as 
the yield there is always a trifle bigger. 

There are about 5,000 plates in each of the beds, 
and the ice yield will average, say, % pound from 
each dish. 

In the cool season, when the temperature of the 
air at the ice fields is under 50 deg. F., and there are 
gentle breezes from the north and west directions, ice 
appears in a night in all of the shallow pans. Native 
watchers are on the lookout to note when a thin film 
appears on the water in the pans, when the contents 
of several are mixed together, and sprinkled over the 
other dishes. This method augments the freezing 
action. Stagnation has been discovered by the na- 
tives to diminish the quantity of ice produced. When 
the firmament is entirely clear, with zephyr currents 
from the northwest, the congelation begins before or 
about midnight, and continues to advance till morn- 
ing, when the thickest ice is formed. It is often an 
inch thick, and sometimes the whole contents of the 
dish are frozen compact. 

The ice dishes present a large moist external sur- 
face to the air currents, producing rapid evaporation 
and a lowering of the temperature. The water which 
percolates through the porous trays exposes so large a 
surface to the breeze that it is promptly frozen. In 
addition to the evaporative effect we also have the in- 
.fluenee of heat insulation to fall back upon in ex- 
platoihg the phenomenon. 

The .thick layer of dry straw in the ice beds forms 
a large surface, which is a poor conductor of heat. 
The heat can penetrate but a little way into it during 
thedajr. So soon as the sun sets, this large and power- 
fully -radiating surface is brought into action, and af- 
fects 4he water in the thin, porous pans, themselves 
atopng sadiators. 

Some of the natural-ice "farms" of Bengal produce 
in a *fo»gle night over ten tons of ice, employing 300 
persons <of all sizes and ages; and the early morning 
harwestjj&g of the ice by these lithe gentry darting 
about. i& one of the few animated scenes worth noting 
in „thp sGanges region. 

The ahove observations were made by the writer on 
the .spot during journeyings in the Ganges delta over 
"n dot^en -years ago; and for wide extended and exhaus- 
tive #a|a on the subject, with elaborate temperature 
ehajjts, «the reader may refer to the Journal of the 
Asiatic sSociety (Kalikata: the Institute), Vol. 2, p. 80 
etc.; -also to the painstaking papers of Dr. Wise, 
SU*g8«R;jBeneral, British army (idem.) Up to a few 
years *go, this method formed the main ice-supply of 
Seagal; but the introduction of modern ice-prbducing 
pljtKfcB has largely relegated the industry to purely 
local requirements. Some sections of our southwestern 
States, remote from ice-plants, might during a certain 
period of the year be found suitable for this natural- 
ice production. 
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Sprinklers In Large Buildings. 

To the Editor of the Scientific American: 

After reading the ''article "Winter Fires" in your 
issue of the 11th instant, will you not kindly give 
this letter a chance to be criticised by your able fire 
fighters? 

A law should be enacted that every business build- 
ing be equipped on the ceilings of each floor with per- 
forated pipes running the width of the ceiling and 
about six feet apart. These pipes to be controlled by 
a valve at each floor, to be operated by the occupants 
of the building. At night a valve should be Ibcated 
near a window on first floor for the firemen to reach. 

The present automatic sprinklers have the fault 
that a fire is obliged to reach considerable headway 
before the heat reaches the sensitive valve. 

A large tank on the top floor fitted with chemicals 
could be very effectively released upon a fire at the 
start through a similar system of pipes. The saving 
to the city of fire engines would be materially reduced 
were such a law in effect. I humbly submit this letter, 
and court criticism on it from persons who are compe- 
tent to do so. .Frederic Bradlee Abbot. 

Sharon, Mass., January 15, 1908. 

< in » — ■ 

A Cause of the Derailment of Trains. 
To the Editor of the Scientific American: 

Has it ever occurred to you that the mysterious de- 
railment of trains, of which you speak in the Scien- 
tific American, might be owing to the shortness of the 
four-wheeled truck frame in almost universal use, as 
compared with its width upon the track? And this is 
true of any truck of four wheels pushed or pulled by 
or from a center pin or kingbolt. 

To illustrate: Anyone familiar with mechanics 
knows that a two-wheeled truck moved by the center, 
whether on rails or a highway, has a tendency to 
twist itself about, until it may be dragged by its longer 
axis. In four-wheeled trucks this twistfng or swivel- 
ing shows itself until the distance between the axles 
is greater than that between the rails, when real sta- 
bility begins; and as the axles are moved farther and 
farther apart, such stability continually increases till 
In the six-wheeled truck, or the four-wheeled one of 
equal length, we find the wheels traveling smoothly 
with little tendency to climb the rail, whether the 
track be straight or curved. 

It will be found that tender trucks are the shortest 
of all, for they are necessarily more crowded, and 
they are often much shorter than the distance between 
the rails, and it is well known that derailment of 
tender trucks is of more frequent occurrence than 
that of others, though partly owing no doubt to the 
light weight of the tender at the end of a long run, 
when the wheels are not held so firmly to the track. 
This swiveling tendency becomes very great in round- 
ing curves or changing from one curve quickly to an- 
other. There is no doubt that the swiveling or wedg- 
ing of a short truck may often account for a broken 
flange, in which case the trouble is ascribed to a broken 
wheel alone, when the shape of the truck frame itself 
is directly responsible. 

Is not this explanation entitled to credence, in a mat- 
ter not otherwise capable of explanation? 

George S. Paine. 

Winslow, Me., December 23, 1907. 

[It is highly probable that the shortness of the 
four-wheeled truck has been a contributory cause, if 
not the actual cause of many derailments. We have 
always favored a longer wheel-base for trucks. The 
four-wheeled trucks on European railways are notice- 
ably longer than they are on our roads. — Ed.] 



Audubon the Original "Nature Faker." 

To the Editor of the Scientific American: 

A friend of mine who has a penchant for historic 
research along the lines of natural science, recently 
brought to my notice an interesting article on the 
habits of rattlesnakes by the great naturalist Audu- 
bon. This article was published at Philadelphia in 
1828 in Vol. ii. of the Journal of the Franklin Insti- 
tute, edited by Thomas P. Jones, M.D., Superintendent 
of the Patent Office at Washington and formerly pro- 
fessor of mathematics in the Franklin Institute. 

The following is a part of Audubon's essay on the 
habits of rattlesnakes: 

'The power of fascination gratuitously ascribed to 
most snakes by theoretical naturalists, has so long 
riveted the attention of all persons inclined to think 
on the subject, but without the means of judging for 
themselves, that the following fruits of many years' 
observation, in countries where snakes abound, will 
not, I hope, though adverse to the supposed power of 
fascinating, be looked upon as destitute of interest. 

"Rattlesnakes in particular appear to have acquired 
their chief fame from this supposed charm. I shall, 
therefore, draw your attention more directly to the 
habits of that species, and begin by enumerating the 
many real and extraordinary faculties bestowed upon 



it. These consist in swiftness; in powers of extension 
and diminution of almost all their parts; in quickness 
of Sight; in being amphibious; in possessing that won- 
derful and extraordinary benefit of torpidity during 
winter, and long-continued abstinence at other peri- 
ods, without, however, in the meantime losing the 
venomous faculty, the principal means of their de- 
fense. I shall proceed to elucidate, by well-authenti- 
cated examples, all those different faculties. 

"Rattlesnakes hunt and secure for their prey, with 
ease, gray squirrels that abound in our woods; there- 
fore they must be possessed of swiftness to obtain them. 
Having enjoyed the pleasure of beholding such a case 
in full view in the year 1821, I shall detail its circum- 
stances. Whilst lyin* on the ground to watch the hab- 
its of a bird which was new to me, previous to shoot- 
ing it, I heard a smart rustling not far from me, and 
turning my head that way, saw, at the same moment, 
a gray squirrel full grown, issuing from the thicket, 
and bouncing off in a straight direction, in leaps of 
several feet at a time; and not more than twenty 
feet behind, a rattlesnake of ordinary size pursuing, 
drawn apparently out to its full length, and sliding 
over the ground so rapidly, that as they both moved 
away from me, I was at no loss to observe the snake 
gain upon the squirrel. The squirrel made for a tree, 
and ascended to its topmost branches as nimbly as 
squirrels are known to do. The snake performed the 
same task considerably more slowly, yet so fast that i 
the squirrel never raised its tail, nor barked, but eyed 
the enemy as he mounted and approached. When 
within a few yards, the squirrel leaped to another 
branch, and the snake followed by stretching out full 
two-thirds of its body, whilst the remainder held it 
securely from falling. Passing thus from branch to 
branch with a rapidity that astonished me, the squir- 
rel went in and out of several holes, but remained in 
none, knowing well that, wherever its head could 
enter, the body of his antagonist would follow; and, 
at last, much exhausted and terrified, took a desperate 
leap, and came to the earth with legs and tail spread 
to their utmost to ease the fall. That instant the 
snake dropped also, and was within a few yards of the 
squirrel before it had begun to make off. The chase 
on land again took place, and ere the squirrel could 
reach another tree, the snake had seized it by the 
back, near the occiput, and soon rolled itself about 
it in such a way that, although I heard the cries of 
the victim, I scarcely saw any portion of its body. So 
full of its ultimate object was the snake, that it paid 
no attention to me, and I approached it to see in what 
manner it would dispose of its prey. A few minutes 
elapsed, when I saw the reptile loosening gradually 
and opening its folded coils, until the squirrel was left 
entirely disengaged, having been killed by suffocation. 
The snake then raised a few inches of its body from 
the ground, and passed its head over the dead animal 
in various ways to assure itself that life had departed; 
it then took the end of the squirrel's tail, swallowed 
if gradually, bringing first one, and then the other of 
tue hind legs parallel with it, and sucked with great 
difficulty, and for some time, at them and the rump 
of the animal, until its jaws became so expanded, that 
after this, it swallowed the whole remaining parts 
with apparent ease. 

"This mass of food was removed several inches 
from the head in the stomach of the snake, and gave 
it the appearance of a roleau of money brought from 
both ends of a purse toward its center; for, immedi- 
ately after the operation of swallowing was completed, 
the jaws and neck resumed their former appearance. 
The snake then attempted to move .off, but this was 
next to impossible; when having cut a twig, I went up 
■ to it, and tapped it on the head, which it raised, as 
well as its tail, and began for the first time to rattle. 
I was satisfied that for some lapse of time it could not 
remove far, and that the woods being here rather thin, 
it would soon become the victim of a vulture. I then 
killed it, and cut it open to see how the squirrel lay 
within. I had remarked that, after the process of 
swallowing was completed, singular movements of the 
whole body had taken place — a kind of going to and 
fro for a while, not unlike the convulsive motion of a 
sick animal, as a dog, for instance, about to vomit. 
I concluded that some internal and necessary opera- 
tion was going on. This was proved when I found 
the squirrel lying perfectly smooth, even as to its 
hair, from its nose to the tip of its' tail. I noted all 
this on the spot. This over, I sought my game again, 
and felt a great satisfaction ; but having met . my 
friend Mr. James Perry, on whose lands in the State 
of Louisiana I was then hunting, and having related 
what had just happened, he laughingly said, 'Why, my 
dear sir, I could have told you this long ago, it being 
nothing new to me.' These facts, I trust, are quite 
sufficient to exemplify the faculties of swiftness and 
the powers of extension and diminution in the rattle- 
snake. In regard to quickness of sight, I have several 
times discovered a snake to be near me from a sud- 
den and brisk rustling amongst the dead leaves or 
grass, as a vulture or forked-tail falcon was passing 
over the place in search of food, and by close investi- 



gation discovered that some snake had made its way 
to hide under a log, root, or stcne, from its winged 
enemy; for, after being satisfied that the noise thus 
heard was produced by snakes laboring to escape 
through fear, I have remained snug and silent, and 
have seen them issue from their covert when the vul- 
ture had gone by. But, further, I have frequently 
seen them move their heads sideways, looking up to 
the trees, and discovered that they were then in search 
of birds' nests; and so watchful of the parent's mo- 
tions, that, as if afraid to suffer by the encounter with 
a bird of size and power, they made choice of the 
time when both parents were absent, to ascend and 
rob them either of the young or the eggs, if not fully 
laid and ready for incubation. Should the snake in 
such attempts be perceived by the owner of the nest, 
their cries of alarm and attack are heard through- the 
woods, and so many other birds assemble and pour in 
from all sides, that it becomes nearly impossible for 
the snakes to make good their retreat. I shall merely 
add that those battles and defeats are corroborated by 
one of our most eminent naturalists in America." 

In a later number of the Franklin Journal the fol- 
lowing notice appears by the editor, Dr. Jones > 

"Just as. the editor was leaving Philadelphia for 
Washington, he was pressed for 'more copy' by his 
printer, and hastily marked some articles for inser- 
tion, among which were 'Notes on the Rattlesnake,' 
by John James Audubon, F.R.S.E., M.W.S., etc. Time 
did not admit of reading the article, but it was seen 
that the writer professed to offer the 'fruits of many 
years' observation, in countries where snakes abound.' 
This with his titles, and the bold and splendid assur- 
ances which we had seen respecting the publication of 
his works, served as a password to his tissue of. 
falsehoods, which would have been expunged from th> 
proof, but for absence from the press. 

"We had determined to publish a notice like tha 
foregoing, when we received a note from a scientific 
friend, whose remarks are, at once, so pointed and 
correct, and so fully express our own ideas upon 
the subject, that we gladly adopt and insert them. 

" 'It is a tissue of the grossest falsehoods ever at- 
tempted to be palmed upon the credulity of mankind, 
and it is a pity that anything like countenance should 
be given to it, by republishing it in a respectable 
journal. The romances of Audubon rival those of 
Munchausen, Mandeville, or even Mendez de Pinto, in 
the total want of truth, however short they may fall 
of them in the amusement they afford.' " 

A careful perusal of later numbers of the Journal 
reveals no reply from Audubon. He was probably too 
busy with other nature "romances" to reply to his 
critics. 

This is a good illustration of Solomon's wise remark 
that "there is nothing new under the sun." In this 
advanced twentieth century we had fondly hoped that 
the "nature faker" at least was a product oftheRoose- 
veltian age of literature; but alas and alack! this 
honor too was carried off by the great Audubon nearly 
a century ago. W. N. Hutt. 

Raleigh, N. C, December 21, 1907. 



The Telephones of the World In 1907. 

An estimate made on January 1, 1907, showed th: 
following numbers and distributions of' telephones in 
the world: 

United States 5,068,800, or 68.5 per cent 

Canada 130,000, or 1.7 per cent 

Europe 2,000,000, or 27.1 per cent 

Other parts of the world... 200,000, or 2.7 per cent 

Totals 7,398,800 100.0 per cent 

These totals are of necessity approximate, for it is 
very difficult to get figures from distant parts of the 
world. In countries also where the telephone service 
is under government management the returns are apt 
to be particularly delayed in the giving out. 

From available statistics, the Bell companies of the 
United States gained 119 per cent in the number of 
their subscribers from the. year 1903 until 1907. In- 
dependent companies in the Middle West, their strong- 
hold, gained approximately 110 per cent during the 
same period. Supposing that- their expansion in other 
fields was at the same rate, the number of "independ- 
ent" stations at the beginning of the present year 
should have been between 1,800,000 and 2,000,000. 

In Europe, the number of telephone subscribers 
doubles once in every six or seven years, a considerably 
slower rate than that in this country. However, it 
shows that the telephone is increasing in popularity 
on the Continent with reasonable rapidity. 

Germany, at the commencement of the present year, 
had 678,855 telephones in use, Great Britain 481,018. 
All told, however, there were in use in Europe, with a 
population of nearly 425,000,000, but 40 per cent as 
many telephones as in the United States, with a popu- 
lation in the neighborhood of 85,000,000. 

; ♦ ' | l > 

In Sweden, ninety-seven works were in operation 
during 1906 for the production of forge iron and steel. 
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THE BEUTEBDAHL ATTACK ON OTTB NAVY. 

II. ABE OUB SHIPS INFERIOB TO THOSE OP THE LEADING 
POBEIGN NAVIES? 

Replying in our last issue to the charge, that the 
supposed faults in the warships of the United States 
navy are due to the fact that the designing of these 
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Diagrams Showing Variations in Freeboard and Waterline. 

Mr. Reuterdahl says we have built our ships " with submerged armor " and with insufficient freeboard. 

The freeboard (height of top deck above water) and the position of the armor belt will depend on the draft 
Between full load on leaving for a cruise and light load on returning to the navy yard, there wiU be a 
difference of several feet in the height of a Bhip and its armor above water. . For convenience In stating dimen- 
sions, all navies measure from the " mean " or " normal " draft. Mr. Reuterdahl's article is misleading 
because he apparently bases his figures for the United States navy on an excessive full load, and for foreign 
navies on the normal load. 



are t* have any value, must be referred to some eom- 
mon standard, comparison being made only between 
ships of the same date and the same displacement, 
and all questions of draft, freeboard, height of guns, 
etc., being referred to some common waterline. The 
broad underlying fallacy which vitiates not merely 

Mr. Reuterdahl's arti- 
cle, but the whole of 
the campaign of criti- 
cism of the past few 
months, is that this 
essential principle has 
been largely ignored. 

1. Submerged Abmob 
Belts. — Mr. Reuterdahl 
states that "of all our 
battleships, not one 
shows the main armor 
belt 6 inches above the 
water when fully equip- 
ped and ready for sea." 
As a matter of fact, our 
ships, if we include 
those now building, 
show from 18 inches to 




11 feet 6 inches of thick armor above the waterline 
when fully equipped. Because the waterline of a ship 
must change with the amount of load she has on board, 
it is necessary to have some fixed datum to which her 
displacement, draft, freeboard, etc., may be referred. 
This datum, in our own and the British navy, is known 
as the mean or normal waterline. It is the level at 
which our ships float, when they have about two-thirds 
of their ammunition and stores and about 800 or 900 
tons of coal aboard; and it is at this draft that the 
ship is required to make her specified speed during 
the government trials. Thus, in the case of the "Ver- 
mont," whose designed normal or mean draft is 24 feet 
6 inches, the top of the armor belt at this draft is 4 
feet 3 inches above the waterline, and in this condition 
she is carrying two-thirds of the full supply of ammu- 
nition and stores and displaces 16,000 tons. At the de- 
signed full-load displacement, she displaces 1,650 tons 
more. It takes 63.14 tons to sink the "Vermont" one 
inch deeper in the water, and hence the addition of 
1,650 tons will add 26 inches to her draft. Hence, at 
full-load draft the top of the belt would be still 25 
inches above the water. Similarly, the "Maine" in- 
creases her draft, from normal to full-load displace- 
ment, by 20 inches, leaving 22 inches of the main belt 



ships is confined to a particular board and certain 
bureaus, and that the sea-going officer has little to 
say about the matter, we proved conclusively that, so 
far from his being ignored, the sea-going officer has 
been in the majority on the various Boards which 
have determined the leading characteristics of our 
vessels. We showed that our ships, and particularly 
those built since the Spanish war, embody the ripe 
experience of the ablest men in the various branches 
of the naval service. Yet we are asked by Mr. Reuter- 
dahl in McClure's to believe that "the ships of the 
battle fleet of the United States are in exactly the 
same condition as the Russian ships at Tsushima"; 
that the guns, mounted at low elevation, protrude 
from yawning gun ports, into which volumes of water 
will pour in a seaway, and through which shells will 
enter and burst, killing the gun crews, cutting the 
ammunition hoists to pieces, and blowing up the maga- 
zines; that the whole of the thick armor belt is 
generally below the waterline, and that shells would 
blow in the thinly-armored sides above the submerged 
belts; that our ships are without torpedoes and torpedo 
tubes, and without suitable guns to fight off the 
enemy's destroyers, and so forth and so on — the up- 
shot of it all being that our navy is in no condition 
to go to war, and therefore, we suppose, must be 
considered as of practically no consequence at all. 
In the present article we will take these charges 
seriatim, and show that, generally speaking, they are 
either gross exaggerations, or have no basis whatever 
of fact. 

It has long been recognized among naval experts, 
that all criticisms and comparisons of ships, if they 
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The Peril of Raising the Belt. 

Mr. Reuterdahl says : "Meanwhile the United States makes no movement to raise its waterline armor to where it should be." 

The United States makes no movement to raise itB waterline armor, because to do so would be to invite disaster. A low belt would not 
expose the unarmored bottom under conditions of rolling in which a high belt would expose four feet of it. A shell entering above the belt 
would burst in the small compartments of the berth deck, where the inflow of water would be limited. A shell entering below the belt 
would flood the big. boiler or engine rooms or explode the magazines. 




The Wide and Heavy Belt of TJ. S. S. 
" South Carolina " and " Michigan.' 

Mr. Reuterdahl says : " The United States has five big 
battleships now building, not one of them, in Bpite of, the 
continual protest of our sea-going officers, with its main belt 
above the waterline." (Italics are ours.) The facts are : 
The lower belt of the "South Carolina" is3 feet inches 
above the water. Above this is another belt 10 inches to 8 
Inches thick, thus affording a belt amidships of an average 
thickness of 10 inches and U% feet wide Two others, 

11 Delaware " and " South Dakota," have similar protection. 
The fifth ship, " New Hampshire," has a 9-inch belt, 4 feet 
3 inches above water. Above this is 7-inch armor, 16 feet 
wide, which is as thick or thicker than main belt of the 

12 British battleships of the "Canopus" and "Duncan" 
classes. (See diagram on adjoining page.) 
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Midship Section of the " Maine." 

Mr. Reuterdahl speaks of "the lbwness" (low freeboard) of 
American ships, the "bows" of some of the latest of 
which " are only about eighteen feet above the waterline " ; 
the "forward decks" of others "sixteen feet high." 

The abovesection of the "Maine " is representative of ships built 
since the Spanish war. It shows the normal f reebo ard to be 
19 feet amidships ; forward it is 19^ feet. Mr. Reuterdahl 
says : " The constructor's plans were made to have from 12 
to 30 inches of the armor belt out of water when each vessel 
makes her trial trip." A preposterous statement, as the 
engraving above and the following figures show. The de- 
signed height of top of belt on trial trip (normal draft) was 
as follows ; " Kearsarge," 3 feet 6 inches ; " Alabama," 3 
feet 7 inches ; " Maine," 3 feet 6 inches ; "Virginia," 3 feet 
Inches ; " Connecticut," 4 feet 8 inches ; " Idaho," 4 feet 
3 inches ; " South Carolina," 3 feat lneho*. 
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above the water at full load. In preparing for a cruise 
like that to the Pacific, however, a large amount of ex- 
tra material is taken aboard, and the last pound of coal 
vi crowded into the bunkers. One of the battleships 
now on the Pacific cruise, in addition to spare propel- 
ler blades, anchors, etc., carries an extra crankshaft 
for her engine. But even with this added load the 
ship in question showed her belt above the water- 
line. 

There has been altogether too much wild talk about 
submerged armor belts, and its absurdity is evident 
when it is brought to the cold test of facts and fig- 
ures. A naval officer recently assured the writer 
that the "Virginia" not long ago started from a navy 
yard with the top of her belt 2 feet below the water. 
Now, in dissecting this statement, we find that at nor- 
mal load, when the "Virginia" displaces 15,000 tons, 
this mark is 3 feet above the water j so that according 
to our informant she must have sunk 5 feet or 60 
inches below her normal draft. It takes 60.95 tons to 
sink the "Virginia" one inch below her normal draft. 
Therefore, to get her belt 2 feet below the water she 
must have taken on board 3,657 tons dead weight, 
and her displacement must have been 18,657 tons, 
700 tons greater than that of the huge British bat- 
tleship "Dreadnought." This is a fair sample of 
much of the absurd talk that has been indulged in 
during the past three months on this question of sub- 
merged armor belts. 

Furthermore, even; if the belts were submerged, 
which they are not, when our ships start out to find 
and fight the enemy, the consumption of coal, pro- 
visions, water, etc., would bring them up several 
inches a day, and, by the time they met the enemy, 
it is probable that they would be floating not much 
below their normal draft, with several feet of the belt 
above water. 

2. Low Fbeeboabd. — Mr. Reuterdahl has much to 
say about the "lowness" of American ships, and he 
would have us believe that the forward decks are 
much lower than those of foreign ships. He says: 
"All" (the italics are ours) "modern battleships in 
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foreign navies have forward decks about 22 to 21 
feet above water." We have no space to consider 
the various foreign navies in detail, and in this reply 
we will confine ourselves to the acknowledged leader 
of them all, the British navy. What are the facts? 
With one single exception, the "Dreadnought," there 
is not a British battleship in ■ commission with a for- 
ward deck 28 feet above the water, all the other 
modern battleships being, like our own, three-decked 
ships, that is, having a berth deck, gun deck, and 
main or upper deck above the protective deck; and 
the height between decks being about the same for all 
ships, viz., from 7 feet 6 inches to 8 feet, it follows that 
the height above normal waterline is approximately 
the same. As a matter of fact, on several of our ships 
the height between decks is greater than on the 
British ships, and the freeboard is correspondingly 
greater. The two photographs herewith shown of the 
"King Edward" and the "Vermont," selected because 
the ships are of about the same date of design, show 
the "Vermont" to have actually a foot more free- 
board on the same normal notation line. The "draft 
marks" (figures painted on the side) on the "King 
Edward" clearly indicate the position of the normal 
waterline for her known normal draft of 26 feet 
9 inches. 

3. "Broadside Guns Useless in a Seaway." — The 
question of freeboard is intimately associated with 
that of the height of guns above water. Though we 
have not at hand the figures of freeboard of the 
British ships, the low elevation of broadside batteries 
on certain crack British ships as compared with our 
own, proves conclusively that their freeboard must 
generally be considerably lower, and not, as Mr. 
Reuterdahl states, considerably higher, than that of 
Our ships of the same date. Therefore, all his pictorial 
description of the trouble our turrets and broadsides 
would encounter when steaming in a seaway, may 
be relegated to that land of fiction to which so much 
of this article belongs. 

Not only would "one-third of our guns" not be "use- 
less in a seaway," but the muzzles of the guns would 
be clear of the water when the eight battleships of 
the "King Edward" class and the two battleships, 
"Swiftsure" and "Triumph," to say nothing of the 
four armored cruisers of the "Drake" class, would be 
rolling theirs under. 

We have always been a great admirer of Mr. 
Reuterdahl's marine pictures; and one of the chief 
elements of their charm, for the writer at least, is 
their freedom of treatment. The trouble with the 
present article is that the artist has carried this free- 
dom of treatment into a field from which it should 
have been most rigidly excluded. The statement 
that "broadside guns of foreign battleships and 
cruisers are, generally speaking, twice as high as ours, 
and many of them three times as high," would be 
startling indeed if it were true. As a matter of fact, 
our broadside guns are as high as the similar broad- 
side guns in the German and Japanese navies, and, 
as we have seen, are from 2 to 4% feet higher than 
those in some of the finest modern battleships and 
cruisers of the British navy. 

The question of giving ships a lofty freeboard is 
not as simple as Mr. Reuterdahl seems to think. To 
add a forecastle deck, raising the freeboard from 20 
to 28 feet, means the addition of an enormous weight, 
and, on a given displacement, involves heavy sacri- 
fices, either in guns, armor, speed, or coal supply. 
Grave questions of stability are also 'encountered. 
We hear much in this controversy about the high 
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This Shows Superior Side Armor Protection of United States Ships. 

Mr. Reuterdahl says of the ships of the United States navy : " When fully loaded for sea, practically the whole of the ship's waterline belt is 
under water. Above this is a thinner armor, which can be pierced by heavy shells." On the same page he says : " The British .... have 
always raised the armorthey considered vital many feet above the water." Testing this statement by a comparison of the United States "Maine" 
with the British " Glory " and '* Montague," we find that whereas the American ship has side armor from 11 inches to 6 inches thick, and 23 
feet wide, the 12 British ships of the same period have only 6-inch and 7-inch armor, 14 feet wide. Moreover the " Maine's " Krupp armor 
has 25 per cent more resisting power for equal thickness than the " Glory's " Harvey armor. Hence compared with the " Glory," the " Maine " 
has side armor 13}£ to 7% inches against 6 inches thick, and it is 9 feet wider. 



freeboard of the French ships. As a matter of fact, 
there are two schools of design: the French, favoring 
lofty freeboard, and the British, American, Japanese, 




Height of United States and Foreign Guns Above 
Water." 

Mr. Reuterdahl says : " The broadside guns of foreign battleships and 
cruisers are, generally sp'eaking, twice as high as ours, and many of 
them are three times as high." How grossly this is in error is shown 
by the above diagram, based on an article and drawing in London 
Engineering of January 15, 1904, discussing the height of British guns. 
We have added the 7-inch guns of the " Connecticut." So far from the 
foreign broadside guns being " twice " or " thrice " as high as ours, the 
facts are that on these fourteen crack British ships they are several feet 
lower. 

and to a less extent the German, favoring a 20-foot 
freeboard. The British, of whom Mr. Reuterdahl mis- 
takenly gives the impression that they have several 




Section Through 13-inch Turret of "Kearsarge," Showing 
Vertical Front Wall and Large Ports. 




Courtesy of McClure's Magazine. 

The Forward Turret Ports of the " Kearsarge." 

Mr. Reuterdahl says : " The openings above and below the 
e;ims in the turrets of these ships are ten feet square." - We 
have drawn to scale in white lines upon the engraving an 
area " ten feet square." Further comment is unnecessary. 



Section Through 1 2-inch Turret of " Maine," Showing 
Inclined Front Wall and Small Ports 

The earlier turrets of all navies had vertical front walls, necessitating deep openings 
to allow the guns to be elevated and depressed. When inclined front walls came 
to be used, the armor was brought close to the trunnions of the gun, enabling the 
opening to be greatly reduced. See front page engraving. The large ports are 
not an error. They are a mechanical necessity of the vertical wall turret. 
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28-foot freeboard ships, were content with 20 feet- 
until the great length of the "Dreadnought" com- 
pelled the addition of a forecastle deck to give her 
good sea-riding qualities. All this talk about flooded 
turrets and broadside guns useless in a seaway is 
no more, and not as much, applicable to our own 
navy as it is to the others of the same school. . The 
battle of Tshushima was fought by Japanese ships 
of the same freeboard as our own, and in weather 
that was described in Admiral Togo's report as 
"rough." But we have yet to hear that the Japanese 
broadside guns were "useless in a seaway"; and pur 
broadside guns are as high, if not higher, than 
theirs. 

4. Poor Protection fob Gun Crews. — Mr. Reuter- 
dahl's imagination never leads him so far away from 
the facts, as when he comes to speak of the poor 
protection for gun crews due to over-large gun ports 
and the poor subdivision of the broadside batteries. 
The story of the "enormous" turret ports of the "Kear- 
sarge" and "Kentucky," and the pathetic incident of 
the "painted wooden canvas screens" has been retailed 
to the public ad nauseam. As a matter of fact, these 
turret ports are large, only in comparison with the 
naturally smaller ports which appear in turrets using 
an inclined face of the character shown on our front- 
page engraving. The "Kentucky" and "Kearsarge" are 
pretty old ships, as things go nowadays; for their de- 
signs were prepared some thirteen years ago. The tur- 
ret ports were no larger than the necessities of the 
type of gun mount used at that period demanded. The 
fronts of the turrets of the "Alabama" class, which 
followed the "Kearsarge," are inclined, and the ports 
are proportionately smaller. It is an abuse of the 
ethics of fair criticism to keep ringing the changes on 
the supposed poor design of this out-of-date ship, with- 
out making any reference to the fact that in all of 
our later ships the ports have closed in on the guns 
until the protection is ample. Mr. Reuterdahl is so 
fascinated with these "yawning gun ports" that appar- 
ently he sees double, if not quadruple; for he tells us 
that "the openings above and below the guns in the 
turrets of these ships are 10 feet square"! Were this 
indeed the case, there would be not one square foot 
of the port plate left, and the Empire State Express 
could drive bodily into the turret without let or 
hindrance. Well might "the service journal, the 
Navy," say that "these ships are not fit for service in 
battle line against a really modern vessel." In his 
search for further proof of poor protection for our 
gun crews, Mr. Reuterdahl goes back to ships that were 
authorized from twelve to seventeen years ago, and 
speaks of the broadside guns which "stand glowering 
from unprotected or badly protected openings as wide 
as double doors"; but he omits to state that most 
foreign ships of the same date used the same wide 
ports, and that many of them, notably in the British 
navy, mounted their suns in the open with nothing but 
shield protection. So also he states, by implication, 
that there is no attempt at isolation of the separate 
broadside guns from shell fire on eleven of our battle- 
ships, upon which, as a matter of fact, special screen 
protection has been carefully provided. 

5. The Open Shaft to the Magazine. — That Mr. 
Reuterdahl's criticisms of the open shaft, or well, lead- 
ing down from the turret guns to the handling room 
below is well made, is proved by the fact that what is 
known as the interrupted hoist, with a floor cutting off 
the upper from the lower part of this shaft, is being 
installed on our latest ships. It is only fair, however, 
to bear in mind the considerations which led to the 
adoption of the present type of hoist. In the first 
place, at the period when it was designed, our ord- 
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nance officers were anxious to avoid a very serious 
defect which existed in many foreign ships, and notice- 
ably the British, namely, that the loading could be done 
only in one position. That is to say, if a ship were 
firing on the broadside, her turret guns would have 



this question has been "seesawing" for several years, 
according as the speed and range of the torpedo, or the 
range and' dealiness of armor-piercing gun fire, have 
been in the ascendency. In 1903 the General Board, 
speaking on this question, said: "The range, speed, 




Battleship *» Vermont." Displacement 16,000 tons. Designed 1902-3. 

The "Vermont" is here shown steaming out for her trial trip at the normal contract draft of -24 feet 6 inches. Her broadside guns are not 
aboard, but she has taken aboard sufficient water ballast to bring her to the normal waterline. In this condition she shows 19 feet of free- 
board amidships and 20 feet 6 inches forward. The ports of the broadside guns are 15 feet above water, and the top of her belt is 4 feet 3 
inches above water. At the official "full load displacement," when the ship is equipped ready for sea, the top of belt-will be still 2 feet 
1 inch above water. Yet Mr. Reuterdahl says : " Of all our battleships, not one shows its main armor-belt six inches above the water, 
when fully equipped and ready for sea." 



to be swung back to the axial position for loading to 
bring the breech in line with the loading tray and ram- 
mer; an arrangement which entailed a great loss of 
time and a slow rate of fire. Our officers designed a 
hoist which rotated with the gun and its carriage, and 
brought the ammunition direct from the handling room 
to the breech, no matter on what point of bearing the 
gun was laid. This, of course, necessitated an opening 
direct down to the handling room. In its later form, 
the hoist was given a high speed of 600 or 700 feet a 
minute, and it is believed to give a more rapid serv- 
ice and enable a faster rate of fire to be obtained, than 
is possible with the big guns of other navies. The 
hoist gave great satisfaction, and no complaints were 
heard until the introduction of smokeless powder de- 
veloped the danger of "flarebacks." To meet this dif- 
ficulty, the Ordnance Bureau provided gas-ejectors for 
blowing the combustible gases out of the guns before 
the breech was opened, and stringent regulations were 
laid down to prevent crowding of ammunition up to 
the gun in the effort to obtain rapidity of fire at target 
practice. Later,' an intersecting floor of steel was 
placed at the mid-height of the turret shaft, with an 
automatic shutter, which lifted as the charge passed 
through and then fell by its own gravity, shutting off 
the handling room from the turret. With a view to 
shutting off the ammunition room from the handling 
room floor below the turret, the doors to the ammuni- 
tion room are provided with circular hinged shutters, 
and the instructions are that these shutters shall be 
closed except when a charge is passed through them. 
Now, it is well known in the navy that, in the zeal to 
secure good target records, these safety devices have, 
at times, been rendered inoperative; and it is a fact 
that much of the loss of life in the target practice 
accidents of recent years would have been avoided, had 
the safety devices been fully utilized, arid the instruc- 
tions for safeguarding the powder been strictly fol- 
lowed. T nere is °ne feature in which the hoisting 
gear of our turrets is subjected to unjust comparison 
with that of foreign battleships. The impression may 
be gathered from Mr. Reuterdahl's description that 
every foreign battleship has an independent ammuni- 
tion hoist, with track, ammunition cars, and cable com- 
plete in itself. This is not the case. There is but a 
single cable, and the auxiliary gear consists of a hand- 
operated crankshaft geared to the motor shaft which 
drives the one cable. Should the motor be short-cir- 
cuited or otherwise injured, the driving shaft can be 
hand-operated, but, of course, at only a slow speed. If 
a shell fragment should cut this cable on a foreign 
ship, the whole hoist would be immediately put out of 
business, and the turret would be just as completely 
disabled as our own. 

6. Lack of Torpedoes and Destroyers. — We are en- 
tirely in agreement with Mr. Reuterdahl in his belief 
that our weakness in torpedo-boat destroyers is a dis- 
tinct menace to the efficiency of the navy. Congress 
should make liberal appropriations for ships of this 
type, which should be of not less than 750 tons dis- 
placement, and 30 to 32 knots speed. Such, boats 
should be of sufficient strength and freeboard to enable 
them to cruise with the fleet in any weather. But Mr. 
Reuterdahl is in error when he considers that the 
lack of submerged torpedoes in the ships of the 
Pacific fleet is a serious matter. Expert opinion on 



and accuracy of torpedoes have so greatly increased 
within the last year or two, that at the present time 
the torpedo may be considered a \seapon of offense to 
be seriously reckoned with up to 3,000 yards, and even 
more. Since gun fire, in order to result in a. decisive 
action, must be delivered at a range not greatly ex- 
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Deck Plan of " Maine," Showing Armor Screens/ 

Mr. Reuterdahl says : " In none of our ships afloat, except only the five 
of latest design, is this principle " (isolation of individual guns against 
bursting shells) "observed." This is a gross error. The facts are that 
all the^ ships of the "Alabama," "Maine" and l Virginia" classes, 
eleven in all, Ao have such protection in the shape of armor screens be- 
tween the guns, as shown in ab?Te plan. 

ceeding 3,000 yards, it follows that the tactics of fleet 
actions will hereafter be influenced by the presence or 
absence of torpedoes." Since that opinion was given, 
the battle range has increased from 3,000 to 8,000 or 
even 10,000 yards, as witness the remarkable shooting 
up to 9,000 yards made by our own "Connecticut" dur- 
ing the past summer. At such ranges the torpedo be- 
comes an incumbrance, and the space occupied by the 



submerged torpedo room may much better be given up 
to coal or stowage. 

In concluding this answer to the criticisms of Mr. 
Reuterdahl's article and to the general campaign of 
criticism by which it was preceded, we wish to state 
that the Scientific American has based its statements 
u'-on facts which are either of its own knowledge or 
gathered from public government documents. We be- 
lieve that after a careful consideration of the facts as 
here presented, the general American public will agree 
with us that our navy stands second to none in the 
general efficiency of its ships. 

There is one feature, however, in which our ships 
are superior, and often greatly superior, ton for 
ton, to the ships of other navies. We refer to the 
exceptionally heavy armament which they carry. 
Since the days of the Revolutionary war, it has been 
our aim to mount upon our ships heavier batteries than 
were carried by foreign ships of corresponding size; 
and to this policy very largely have been due our most 
brilliant victories, particularly where single ships were 
engaged. That policy has been steadily followed in 
the creation of our new navy, whose birth may be dated 
from the year 1883. Although Congress has persisted 
in the most unreasonable practice of stating what the 
displacement of the ships shall be, the Department has 
succeeded in equaling the foreign ships in speed, pro- 
tection, and coal supply, and at the same time has 
greatly outmatched them in the weight of the arma- 
ment. 



A Timber Famine Predicted In Twenty Years. 

Gifford Pinchot, the government forester, made the 
declaration, on the return from a six months' inspection 
trip, that "in twenty years the timber .supply in the 
United States on government reserves and private 
holdings, at the present rate of cutting, will be ex- 
hausted, although it is possible that the growth of that 
period might extend the arrival of the famine another 
five years." Mr. Pinchot urges that the magnitude of 
the danger should not be underestimated, for every 
man, woman and child in the country would be affected 
by such a famine. Although about one-fifth of the 
forest area of the country is made up of government 
reserves, attention is called to the fact that the gov- 
ernment does not control a corresponding fraction of 
the timber supply, because the government lands are 
not so good as those owned by private owners. Money 
is to be asked for to extend the forestry service, and 
to push the work of reforesting the denuded timber 
lands, although it is claimed to be utterly beyond the 
powers of the service' to meet the situation and prevent 
serious trouble. An effort will be made to protect the 
Appalachian forest and promote the growth there. 

The State forester of California has advocated a plan 
that is being watched with much interest. In that 
State, under the police power, the forester is attempt- 
ing to protect the watersheds and to prevent private 
owners from devastating these lands in a manner that 
will injure the irrigation of lands lying below. Figures 
have been produced to show that at the present in- 
crease in the value of timber land, the owners of such 
property are making more by letting the timber develop 
than they would by cutting and placing the money out 
at interest. 




Battleship "King Edward." Displacement, 16,850 Tons. Designed 1901-2. 

The " King Edward," one of a class of eight of the latest British battleships, is here seen floating light at a draft of 35 feet, as shown by 
" draft marks " abaft of mooring buoy. We have marked the normal draft of 26 feet 9 inches by white lines. Her normal freeboard is 18 
feet amidships and 19 feet 6 inches forward, or one foot less than that of the " Vermont." Yet Mr. Reu'terdalll says : " All modern battle- 
ships in foreign navies have forward decks from about 22 feet to 28 feet above the water " 1 
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INSECTS THAT ABE EATEN. 

BT PEBCT COIilSS. 

Probably few people are aware that insects, as a 
group, constitute a source of food supply for the races 
of mankind. Yet insects have been eaten from time 
immemorial, sometimes figuring as luxuries, at others 
as a staple article of diet. Perhaps the chief food in- 
sect — and a very important one, too — is the locust. 
It furnishes the favorite food of many numerous 
African tribes, some nations living almost exclusively 
upon its teeming hordes. Locusts have been regarded 
as luxuries from the earliest times of which any rec- 
ords remain to us. In the British Museum there is 
a Nineveh sculpture showing men carrying different 
kinds of meat to some festival, and among them are 
some who carry long sticks to which locusts are tied. 
In Athens of old, locusts and grasshoppers were sold 
in the markets, and they were then preferred as dain- 
ties above the most succulent quails or the best figs. 
In the law of Moses, as set forth in the book of Leviti- 
cus, we find locusts permitted as food to the Jews; 
and to the present day, in Palestine, these insects are 
fried in sesame oil and eaten. In Arabia Petrea lo- 
custs are dried in the sun and ground into a kind of 
flour for cake-making. In Central Africa certain 
tribes make them into thick brown soup. In Mada- 
gascar they are baked in huge jars, then fried in 
grease and -mixed with rice. In Algeria they are sim- 
ply boiled in water and salted to taste. The Arabs 
grind and bake them as cakes, roast them in butter, 
or crush them with camel's cheese and dates; but it 
is said that they only resort to this fare in years of 
famine. In southern Russia, where locusts are still 
extensively eaten by the serfs, the insects are usually 
smoked in the first instance like fish. When re- 
quired for consumption, the legs and wings are broken 
off, and the bodies are then boiled, roasted, stewed, 
fried, or broiled. 

According to Mr. P. L. Simmonds, who rhade an ex- 
haustive study of strange kinds of animal food, the 
flavor of locusts, while strong and disagreeable when 
raw, becomes mild and readily disguised "when cooked. 
In fact, from his own experience, and that of several 
of his friends whom he induced to partake of the 
fare, he assures us that a broth made by boiling the 
unfledged Calopteri (a Rocky Mountain species) for 
two hours in the proper quantity of water, and sea- 
soned only with pepper and salt, is quite palatable, 
and scarcely to be distinguished from beef broth. 
From the same authority we learn that locusts, fried 
in their own oil, and with the addition of a little salt, 
have quite a nutty flavor, and are by no means un- 
pleasant eating. Indeed, the flavor very quickly be- 
comes an "acquired taste," and the experienced locust 
eater grows very fond of it. That a judicious course 
of locust fare is wholesome and nourishing cannot be 
doubted, for locust-eating tribes invariably grow fat 
when the food is plentiful. Moreover, it has been sug- 
gested that these insects, nicely cooked and served, 
would prove beneficial in cases Of wasting disease. 

Apart from locusts, the most popular insect food 
consists of grubs and caterpillars, of which many 
species are eaten with avidity in different countries 
of the world. Few people realize that the grub of the 
common cockchafer (Melolontha) , when properly 
dressed, forms a nutritious and actually dainty food. 



Yet such is unquestionably the case. Twenty years 
or so ago, a banquet was given at the Caf<5 Custoza in 
Paris for the special purpose of demonstrating the 
excellent qualities of the ver plane, as this grub is 
called. The insects were fried to a golden brown 
color in a paste of flour, milk, and eggs; and of the 
fifty guests present, the majority called for a second 
helping. A receipt for cooking these grubs, which 
is still extensively employed in certain parts of 
France, is as follows: "Roll the vers blancs, Which 




9. The Larva of the Goat Moth, the Cossus of the 
Present Day. 

are short and fat, in flour and bread crumbs, with a 
little salt and pepper, and wrap them in a stout piece 
of paper, well buttered inside. Place it in the hot 
embers, and leave it to cook for twenty minutes, more 
or less, according to the degree of heat. On opening 
the envelope a very appetizing odor exhales, which dis- 
poses one favorably to taste the delicacy, which will 
be more appetizing than snails, and will be declared 
one of the finest delicacies ever tasted." 

That the ancient Romans were very partial to a 
large wood-boring grub as a dainty is certain, but 




10. The " Yer Blanc" Occasionally Eaten as a 
Delicacy in France. 

exactly what insect this was has never yet been 
satisfactorily ascertained. The Romans called it 
"Cossus"; but the Cossus of our day is the grub of 
the large goat moth, at times so destructive to fruit 
trees. This insect possesses a very objectionable odor, 
which seems to indicate an equally unpleasant taste, 
so that it seems unlikely that epicures of the past can 
have found in it any attractions. Some naturalists 
are inclined to regard the grub of the Stag beetle as 
the original "Cossus," and certainly its larva is suffi- 



ciently large to make a juicy mouthful, while there Is 
no reason to suppose that it would prove less appe- 
tizing than the ver Mane. On the whole, however, 
the larva of the large wood-boring beetle known as 
Prionus seems most likely to have been the Roman 
dainty. It is found all over Europe in half-decayed 
oak trees, grows to a great size, and unquestionably 
possesses culinary possibilities. 

So far as the writer is aware, the only butterfly 
distinguished by supplying food to mankind is an Aus- 
tralian species called by the natives "Bugong." Regu- 
larly every year this insect congregates in vast 
swarms on the rock slopes of the Bugong Mountains, 
and it is said that the natives light great fires beneath 
the trees upon which . the butterflies have settled for 
the night, thus suffocating them and bringing them to 
earth. When a sufficient quantity has been collected, 
the fire is cleared away, and the insects are spread 
upon the heated ground and raked about until their 
legs, : wings, and feelers are singed off. The bodies are 
then pounded, into a pulp in a wooden vessel, and. 
afterward made into cakes. 

Among the insects that are eaten it is necessary to 
include the famous grugru, or palm grub, of the West 
Indies, with the allied species found in Java. These 
grubs, when roasted on tiny spits and richly spiced, are 
said to surpass all other kinds of animal food in flavor. 
This, however, appears to be an acquired taste, for the 
traveler Leblond, who ate them in the Isle of Reunion, 
says that at^first he thought them disgusting, but that 
after a little time- he grew accustomed to them, and 
found them excellent. 

Many other insects have been, and are, used as dain- 
ties. The ancient Greeks were very fond of cicadas or 
harvest flies — insects of a very wide geographical 
range, whose shrill, note is a familiar country sound 
throughout the Southern States during the summer 
season. Cicadas are also eaten to-day by certain Afri- 
can tribes. The Greeks also were eaters of crickets; 
nor are these insects neglected at the present day, for 
the natives of a large portion of southeastern Africa 
dig up a large subterranean species, and roast it over 
a bright fire for food. 

In China, where almost every kind of animal food, 
whether predisposing in aspect or the reverse, finds a 
ready market, the chrysalids of silkworms are re- 
garded as a luxury by the lower classes. They are 
sold in the streets — after the valuable cocoons of yel- 
low silk have been removed from them — and find will- 
ing buyers at a price equal to about ten cents per 
pound. As to their edible qualities, nothing can be 
said, for no civilized being has proved bold enough x> 
taste the dish. The mere fact that the chrysalids are 
relished by the Chinese goes for nothing, it being 
impossible to place any confidence in the national pal- 
ate of a race which actually raises the grubs of blue- 
bottle flies in heaps of putrid fish near the seacoast, 
and values the produce more highly than the facility 
of obtaining it would lead us to believe. 

It is related by M. Daguin that French peasant 
children are in the habit of catching wild bees for the 
purpose of squeezing from them the minute store of 
honey 'which each has collected. This reminds one of 
the use made of the Mexican honey ant. Those who 
have paid any attention to the natural history of this 
remarkable insect will be aware that certain individ- 




2 3 4 
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uals in its colonies have the power of drinking in an 
enormous quantity of sweet nectar, until they become 
converted • into veritable honey pots. They are used, 
in fact, as honey pots, to which the other ants bring 
their surplus store of sweets, and from which they 
draw a supply when they are pressed by hunger. Now 
these ants, distended with sweet juices, are sold by 
measure in the Mexican markets. 

In conclusion, it may be said that all civilized races 
are insect eaters unconsciously ■< There is a small 
beetle, known as the corn weevil, which infests grain 
to an enormous extent. It has been known to damage 
hopelessly a cargo of wheat worth $80,000 during the 
voyage across the Atlantic; while even the cleanest 
and best wheat, after it has been stored for a period, 
is almost certain to harbor at least a few of these 
pests. And when this wheat is converted into flour, 
the beetles are ground up with it, and thus become a 
part of our bread, cakes, and confections. 
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AN IMPEOVED BALE TIE. 
When raw cotton is gathered and baled at the gin 
house, the degree of compression applied is ordinarily 
not sufficient to properly reduce the bulk of the bale 
for transmission to a distant market, and a second 
compression is given to such bales for their further 
condensation. The ties first placed upon the bale are 
then preferably continued in service, if they are unin- 
jured. It is quite important to continue the service 
of the bale tie, as it saves time and the expense of a 
renewal of the ties when the bales are re-pressed, and 
to this end Mr. Edward H. Vance, of Colton, Texas, has 
invented the tie which is illustrated in the accompany- 
ing engraving. The tie consists of a wire, which is 




AIT IMPEOVED BALE TIB. 

bent back upon itself at one end and twisted to form a 
loop.' The end of the wire is then bent upward and at 
right angles to the loop, to serve as a hook or catch. 
The opposite end of the wire is brought around the 
bale and drawn taut, after which it is wound around 
the end of the catch to form an eye. The eye is now 
inserted through the loop, and the catch is passed 
through the eye, thus making the tie fast. It will be 
evident that the pull on the tie band is in the direction 
of its length, being borne by the loop and the eye, so 
that the wire body of the tie need not be very thick 
to insure its stability under the strain to which it is 
subjected. When the bale is re-pressed, and thus re- 
duced in bulk as well as in girth, the ties may be Un- 
hooked and the eye drawn out, after which a second 
eye may be formed at the proper point. The bale tie 
may then be hooked fast again by passing the catch 
through the eye. The projecting ends may be tucked 
under the tie, and the latter will become somewhat 
imbedded in the bale, and will thus be protected from 
injurious wear. 

— — * < m > ^ 

DEVICE FOB PULLING SPOKES. 
Pictured in the accompanying illustration is a spoke 
puller, which should be found specially useful for 
wheelwrights and other mechanics, as it is arranged to 
enable them to quickly and conveniently pull out a 
checked, broken, or otherwise defective spoke from 
the hub. The device is adapted to slip over the end 
of the spoke, and is provided with a clamp A; by which 
it is made fast to the spoke. The opposite end of the 
device is formed with an abutment B, which bears 
against the hub of the wheel. The abutment and the 
clamp are connected by means of toggle levers, whiph 
are operated by a handle G and connecting yoke Z). 
The yoke JJ is fulcrumed to the linlcs E at their junc- 
tion point, while the handle G is formed with a bifur- 
cated head which is fulcrumed to the links F. The 
head of the handle G is formed with a pair of angular 
extensions, which are connected to the free ends of 
the yoke D. It will be evident that when the handle 
G is pulled away from the hub of the wheel, it will 
draw the toggle links F and E toward each other, as 
indicated by the dotted lines in the engraving. This 
serves to move the clamp A in a straight line away 



Scientific American. 

from the abutment B, and draw the spoke out of the 
hub. The improved spoke puller may be applied to 
any spoke without interfering with the rest of the 
spokes. Furthermore, the double toggle action insures 
a powerful pull. A patent on this improved spoke 
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a mixer F, which consists of a disk with a series of 
projecting pins adapted to catch the sand and cement 
and thoroughly mix them before they fall to the bottom 
of the mixing cylinder. From this point the materials 
are turned over and over and mixed in the usual man- 
ner by the rotating inclined cylinder. The materials 
are sprinkled with water from a perforated pipe in the 
cylinder. The water is supplied from a tank mounted 
on the machine. This portable concrete-mixing ma- 
chine is the invention of Mr. R. B. Fulton, of Red 
Cloud, Neb. 



DEVICE FOB PULLING SPOKES. 

puller has just been granted to Mr. George L. Preston, 
of Townville, Penn. 

■»«•>♦ 

A N IMPEOVED POBTABLE CONCBETE MIXES. 

The 'accompanying engraving illustrates an improved 
machine for mixing concrete, in addition to the fact 
that it embodies means for readily fixing the propor- 
tions of the materials which are to 
be mixed, and for combining them 
in a very thorough manner. The 
details of the machine are shown in 
the line cut, which is a sectional 
view of a portion of the concrete 
mixer. The machine is provided 
with a hopper A for cement, and a 
hopper B for sand. One side of the 
hopper A is adjustable, so as to con- 
tract the throat of the hopper to the 
desired dimensions. The bottom of 
the hopper B is formed with a slid- 
ing plate, which serves as a valve 
for governing the size of the throat. 
Projecting upward through the 
throat of hopper A is an agitator, 
which serves to prevent the throat 
from being clogged, and to permit 
a continuous flow of cement there- 
from. Journaled in the hopper B is 
an agitator G, which performs a 
similar service for the sand supply. Beneath the 
hopper A is a conveyer D, which carries the cement 
to a conveyer E under hopper B. The conveyer E 
partially mixes the cement with the sand flowing 
out of the hopper B, and conveys the materials into 
the mixing cylinder. Here the materials drop onto 



AN APPAEATUS FOB ELECTBICALLY TBANSMITTING 
SIGHT. 
A recent patent describes an apparatus which will 
electrically transmit sight in much the same way that 
the telephone transmits speech. The apparatus is 
based upon the well-known property of seleniums that 
when exposed to light its ohmic resistance will vary 
in inverse proportion to the intensity of the illumina- 
tion. In the accompanying diagram the transmitting 
station is seen at 1, and the receiving station at 2. By 
means of a lens A the image to be transmitted is fo- 
cused through a transverse slot in a traveling belt B 
on to a selenium-coated cell 0, made up of a series 
of metal foil strips insulated from each other, but con- 
nected along their edges at one side by the selenium 
coating. The strips lie at right angles to the slot in 
belt B, so that as the light passing through this slot 
sweeps over the selenium coating, it will simultane- 
ously break down the ohmic resistance of the selenium 
separating the different foil couples. The resistance in 
each couple will be proportional to the intensity of the 
light shining upon it, and it will vary as the slot trav- 
eling rapidly across the cell exposes the selenium coat- 
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ing to the various lights and shades of the image. By 
means of a light-operated switch D, which will be 
presently described, the circuit of each couple in the 
selenium cell is successively completed through bat- 
tery E and primary winding F, The switch D oper- 
ates with extreme rapidity, making and breaking the 
circuit several hundred thousand times during a single 
sweep of the slot across the selenium cell C. The 
rapid pulsations of varying intensity thus produced 
in the winding F inductively affect a secondary wind- 
ing G, and are transmitted over the line wire to the 
receiving station. Here the pulsations produce corres- 
ponding fluctuations in the light of a glow lamp E. 
The light of lamp K is focused on a screen through the 
interception of two slots disposed at right angles to 
each other, one in a belt L, which travels at the same 
speed as the belt B and the other in a wheel M, which 
travels with the speed of the switch D, the result be- 
ing that the spot of light cast upon the screen moves 
transversely from side to side, several thousand times, 
while at the same time it travels from top to bottom 
of the screen. The entire surface of. the screen is tra- 
versed by the spot of light in less than one-fifth of a 
second. 

The phenomenon of persistency of vision makes 
it appear as if the entire surface of the screen were 
illuminated in a single flash; and, as the light on suc- 
cessive points is varied in exact proportion to the light 
reflected from the object at the transmitting station, an 
image of this object is formed on the screen. Succes- 
sive images' follow each other with great rapidity, so 
that the effect is similar to that of a moving picture 
apparatus. The switch. D above referred to comprises 
a drum N, formed with a series of slots arranged in 
staggered relation. - A series of superposed selenium 
cells P are placed in front of the slots. These cells 
are of a construction similar to the cell G, being form- 
ed with coil couples, each couple connected to a couple 
in the cell G. As the drum revolves, a beam of light 
from a lens R passes through the slots O, and sweeps 
across the selenium coating of the cells P successive- 
ly, completing the circuit of the different couples with 
the battery and sending out the pulsations over the 
line. The inventor of this apparatus is Mr. Sidney 
Rothschild, of 477 Eighth Avenue, New York. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

ANKLE-STAY FOR SHOES.— A. POSNBR, 
New York, N. Y. The object of the present 
invention is to provide a stay for shoes, ar- 
ranged to permit of conveniently placing it in 
position, to properly support or stay a weak 
ankle, at the same time maintaining the stay 
at all times in proper position and preventing 
undue binding at the back of the foot above the 
heel. It relates to stays such as shown and 
described in Letters Patent of the U. S., former- 
ly granted to Mr. Posner. 

NECKTIE ATTACHMENT. — J. Gbossgb- 
badbr, Paterson, N. J. The purpose of the 
inventor is to provide an attachment to the 
inner face of the inner apron of a four-in- 
hand or similar tie or scarf, whereby when 
the tie is in position on the shirt it may 
bang down over the center line of the bosom, 
at which point the apron is usually connected, 
and the apron thus held in such perpendicular 
position while the clip will be entirely con- 
cealed. 

CATAMENIAL DRAWERS. — Fanny Gctt- 
man, New York, N. Y. The invention relates 
to women's apparel and the object is to pro- 
vide sanitary drawers, more especially de- 
signed for use during the catamenial period. 
The arrangement is such that a sheet and pad 
can be readily placed in position or removed 
when the drawers are unbuttoned. With the 
sheet removed and pad detached the drawers 
can be washed in the usual manner. Means 
regulate the more or less tight fitting et the 
article to the ease and convenience of the 
wearer. 



Mo. In this Instance an Ingenious arrange- 
ment of egg holder and Its operating devices 
is disclosed. The holder Is in the form of a 
revolving cylinder and is provided with the 
desired number of compartments for the eggs. 
To actuate the holder the inventor utilizes 
the supply of water such as obtainable from 
any service pipe ; the water is permitted to 
drop into a bucket which when alternately 
filled and automatically emptied imparts a 
step by step movement to the holder. As is 
usual in incubators, sufficient ventilation 
means are provided. 

COMBINED CORN HARVESTER AND 
HUSKER. — F. A. Ingersoll, New York, N. Y. 
The main frame is adjusted relatively to the 
tongue so as to raise and lower the front 
ends of the gathering device ; the stalk carrier 
moves the stalks rearwardly within a slotted 
passageway ; the husking roller extends above 
and to one side of the slot, and a snapping 
flange extends above the slot at opposite tide 
from the batting roller to form a bearing for 
the lower end of the ear, the latter being 
delivered by the batting roller into an in- 
wardly inclined trough having an ear carrier 
which delivers ears to the husker, suitable 
gearing being provided for effecting operation 
of the several parts. 

DISK HARROW AND WEEDER. — F. 
Buchet and E. A. Mollinix, Walla Walla, 
Wash. The object of the invention Is to pro- 
vide a frame for supporting the disks, and 
provided with means for raising or lowering 
the frame to vary the depth of cut or to lift 
the disks from the ground. Means provide, for 
varying the angle of the disks with respect to 
the line of draft. 



intervals formed by the separation of the sec- ening stamps or moistening fingers while 
tors. The Invention forms the circular rims counting bills, checks, and the like, and the 
of the box and the ledge which receives the object of the invention is to provide a sanitary 
cover without leaving any marks on the body I moistener presenting a wire gauze surface and 
of the box or on the cover. The mold em- ! so constructed that the surface will be kept 



Electrical Devices. 

POLE-CHANGER. — L. Kiblinger, Jackson, 
La. The particular object of the inventor is 
to provide a form of changer in which the 
momentum of the vibrating hammer is employed 
In such a way as to increase the abruptness 
of the make-and-break. The magnet used in 
the changer is improved so as to enable the 
former to exert greater attraction for the por- 
tion serving as an armature. 

ELECTRIC TROLLEY.-iA. S. Janin, New 
York, N. Y. In this trolley the contact roller 
is in the form of an elongated cylinder which 
is mounted in ball bearings in the upper ends 
of a double diamond shaped frame. Each frame 
section is composed of oppositely pivoted mem- 
bers and a controlling rope has connection 
with braces on the upper sets of members. 
The endr. c the cylinder contact roller are so 
formed that the roller readily passes to or 
from a branch line without the contact being 
manipulated by the conductor. 

INSULATOR AND PROTECTOR FOR ELEC- 
TRIC CONDUCTORS. — T. C. Copping, Hous- 
ton, Texas. In the present patent the inven- 
tion is an improved casing for electric wires or 
conductors, which is adapted to insulate them 
from trees, posts, or other objects, and to 
protect them from injury by contact, abrasion, 
Wear, or the like effects. 

MAGNETO IGNITING DEVICE FOR EX- 
PLOSIVE-ENGINES. — H. De La Valette, 
111 Boulevard de Menilmontant, Paris, 
France. The whole of the magneto-igniting 
device can be swung around its axis of rota- 
tion, in either direction according as the igni 
tion is to be forwarded or retarded. The ar 
rangement avoids complication in operating 
the revolving members and allows an adjust 
able forwarding by means of simple and com 
pact construction, under the best conditions 
as to the utilization of the magnetic field, 



Of Interest to Farmers. 

WEEDER AND STALK - CUTTER. — H. 
Richelderfee, Wasco, Ore. The object of the 
invention is to provide a device having a 
truck, independent members mounted behind the 
truck, and provided with drums presenting 
helical blades for cutting the stalks of weeds 
and the like. It rapidly severs the stalks, 
while at the same time suitably working the 
surface of the soil for certain agricultural pur- 
poses. 

MACHINE FOR DESTROYING GRASS- 
HOPPERS. — B. Francisco, Peflablanca, New 
Mex. A pair of closely adjacent or inter- 
meshing rolls is journaled in the machine 
frame, the former being rapidly driven from 
wheels supporting the frame, as the machine 
is driven over the ground. The grasshoppers, 
on flying or jumping from the grass, alfalfa, 
etc., as the machine passes over them, contact 
with the rolls and are destroyed. Provision 
is made for collecting a large proportion of 
the insects flying above the rolls and bringing 
them in contact therewith from the sides of 
the machine. 

THRESHING-MACHINE. — J. McCOEKELL, 
Nezperce, Idaho. One purpose of the inventor 
is to provide a machine simple in construction 
as well as light of draft, and which requires 
very little if any more than half the power 
required by other machines of same capacity, 
and which will effect a thorough cleaning and 
prevent smut mixing with the wheat in the 
event the grain is smutty. 

BEET-BLOCKER. — L. F. Haines, Brant, 
Mich. In this case the invention refers to 
agricultural machines, and more particularly 
to a type of machine to be dragged along the 
ground by animals, and provided with cutting 
mechanism, and thus being adapted for beet 
blocking. The machine has a high degree of 
mobility. 

INCUBATOR.— Q. L. Scott, Poplar Bluff, 



Of General Interest. 

REINFORCED CONCRETE CONSTRUC- 
TION. — J. W. Muldoon, New York, N. Y. 
Neither sidings nor frames are employed to 
support the concrete ; but the inventor places a 
first row or series of reticulated metal baskets 
in position, filling them with concrete, placing 
thereon a second series of baskets, filling them 
with concrete, and repeating until the structure 
acquires the desired height, the particular 
shape and size of the baskets being dependent 
upon the position in the wall and the nature of 
structure being built up. 

CALENDAR MATCH-SAFE.— F. P. An- 
dhus, Almont, Mich. An object in this inven- 
tion is to provide a device having a perpetual 
calendar, a receptacle for matches, an abrasive 
surface for striking the matches thereupon, and 
adapted to serve as an advertising novelty by 
presenting surfaces upon which advertisements 
can be inscribed. 

BRACE FOR SCREEN-DOORS OR THE 
LIKE. — H. C. Axx, Napoleon, Ohio. The in- 
vention refers to improvements in braces or 
supports adapted for use in connection with 
screen doors, gates and the like, and is designed 
to be applied to the rails of the gate or door, 
and to extend diagonally of the same to pre- 
vent the outer or free edge from sagging. 

NON-REFILLABLE BOTTLE.— H. O. Mc- 
Clcsg, Baltimore, Md. The invention relates 
particularly to an improved air-valve attach- 
ment of the stopper, that is, a valve which 
with co-operating parts is so constructed and 
arranged that when the bottle is in normal 
vertical position it prevents ingress of air, but 
permits it, when the bottle is inverted, so that 
the contents which would otherwise be retained 
in the bottle may be freely discharged; 

DENTAL SOLDERING APPARATUS.^. W. 
Hobneb, Columbus, Ind. The invention is de- 
signed especially for dental use. The main 
frame is adjusted to swing the work holding 
devices over the mat to any desired position or 
entirely off the mat, or the main frame with 
its attached parts may be removed bodily to 
permit the use of a bed, as a soldering block 
without the crown devices whenever desired. 
COFFEE MIXTURE. — A. E. Cbockeb, New 
York, N. Y. In the present patent the inven- 
tion is a composition of ingredients forming a 
very desirable and healthful substitute for or- 
dinary commercial coffee, it being a mixture 
of asparagus berries, figs, and commercial cof- 
fee each roasted and ground. 

CUT-OFF AND BLAST-REGULATOR FOR 
GRAIN, ORE, AND MINERAL SEPARATORS. 
— W. Gbay, Lincoln, Neb. Previous defective 
operation and result in use of separators are 
avoided in this instance. It has been sought 
to escape such errors, by employing a curved 
segmental slide for regulating the size of the 
opening in the fan casing through which the 
air blast is delivered to the spout, but the 
means for adjusting and guiding the slide have 
been defective and unsatisfactory for several 
reasons. The invention is applicable for sepa- 
rators for grain, ore, minerals, seeds, and 
cereals and a great variety of granular or pul- 
verulent material. 

HYDRAULIC WINCH. — J. G. Winger, 
Grand Valley, Pa. The aim in this improve- 
ment is to produce a winch especially adapted 
for use in connection with the drilling of oil 
wells or artesian wells, and for unscrewing or 
screwing together the sections of the drill or 
tool joints. It is also specially adapted for 
moving heavy weights from place to place. 

APPARATUS FOR THE MANUFACTURE 
OF PASTEBOARD BOXES BY PUNCHING — 
H. M. P. Catoire and J. A, M. Mabbet, 10 
and 12 Rue des Ardennes, Paris, France. The 
present process of manufacture is not only very 
slow but it has also the disadvantage of leav- 
ing marks on the constitutive parts of the 
' box, the pasteboard not being pushed into the 



ployed is made in a single piece, so that the 
box will have no creases or trace of manufac- 
ture. 

ANNOUNCING OR ADVERTISING APPA- 
RATUS.— E. Charles, 164 Avenue Parmentier, 
Paris, France. This invention has for its ob- 
ject an announcement or advertising appa- 
ratus for publicity by day and by night, com- 
bined in such .manner as to cause to appear, 
in succession, an inscription or subject with 
different colorings, or to cause to appear, suc- 
cessively, several different Inscriptions or sub- 
jects. 

SLIME-CONCENTRATOR.— E. C. Porter, 
Telluride, Col. By the invention, a set of 
tables is provided with individual jet or dis- 
charge pipes which are moved back and forth 
over the tables and which discharge successive- 
ly, by means of automatic valves in the vari- 
ous parts. This gives the full head and jets 
to each table, and by having narrow nozzles 
gives more force, with less water. If, how- 
ever, a large number of tables are used, and 
water supply is insufficient, the valve-operating 
devices can be set to sweep several tables at 
once. 

PRINTING DEVICE. — A. L. Patterson, Al- 
bemarle, N. C. The design in this case is to 
provide a device for use at the factory for the 
purpose of adding to the printed labels the 
subsequent specific number and designations in 
a rapid, neat, accurate, and convenient manner 
and at the same time counting out any desired 
number and announcing the completion of the 
batch by a bell signal. 

BARGE. — J. P. Kabr and J. D. Racch, 
Logansport, Ind. The invention is an im- 
provement in the hulls of barges, boats, or 
floats, particularly such as are used to furnish 
a flat and stable deck or platform for attach- 
ment and support of apparatus employed for 
operating steam shovels or diggers in land or 
marine excavations. Such barges should be 
constructed in the most rigid manner, without 
unduly increasing the cost. 

DIPPER AND DIPPER-HANDLE FOR EX- 
CAVATORS.— J. P. Karr and J. D. Racch, 
Logansport, Ind. The purpose of the improve- 
ment is to provide land and marine excavators 
of a well-known type with a dipper and handle 
therefor of improved construction whereby cer- 
tain advantages are attained In respect to 
rigidity, lightness, and durability, also efficiency 
in work. 

METHOD OF TRANSPORTING BRICKS, 
ETC. — W. H. Francis, Cherryvale, Kan. This 
method is for use in transporting in bulk from 
place to place weighty masses of material in de- 
tached but regular aliquot parts, such as bricks. 
It is designed chiefly for transporting a stack 
of brick of one hundred or more about a brick 
yard to or from the drying house and kiln 
or storage place in a safe and expeditious way. 
It saves much time in hacking up the same and 
avoiding the chipping or damaging the edges 
of the brick. 

ENTRY-TAG. — R. H. Cosgrove, Spokane, 
Wash. The purpose here is to provide a tag 
especially adapted for marking the exhibits 
at fairs and similar places and to so construct 
the tag that a removable gummed or cemented 
panel constitutes a portion of the tag, the 
panel being adjacent to the space for the name, 
or name and address of the exhibitor, the 
relation of the two panels being such that the 
removable panel may be folded and secured 
in position over the name panel, acting as a 
flap to conceal exhibitor's name until after the 
exhibit has been judged. 

ALBUM. — T. A. Macdonald, Mldvale, N. J. 
The object here is to provide a construction 
whereby the album leaf is adapted to receive 
portraits and also small books in pamphlet 
form from which can be inscribed the auto- 
graphs of the persons portrayed or of other 
persons, and any memoranda which may be 
inscribed either by the persons portrayed or 
by others. 

SECTIONAL SEWER-MOLD.— G. Geobgbn- 
son, Wilmington, N. C. The design to pro- 
vide a sectional sheet metal sewer mold, which 
may be built up in indefinite lengths in the 
sewer preparatory to packing the cement con- 
crete around the same, and be built up to a 
higher level by addition of new panels, as the 
level of concrete rises until the circular form 
of mold is completed. The mold is also so 
constructed as to be readily collapsed and 
taken to pieces from the interior after the ce- 
ment hardens. 

MEASURING DEVICE. — A. E. Thomson, 
Sioux Falls, S. D. This device is more espe- 
cially designed for measuring bolts of cloth 
or other fabrics, and arranged to enaBle a 
storekeeper or other person to readily and 
accurately determine the yardage of the bolt 
without resorting to first unrolling the bolt 
and then measuring it with a yard stick or 
the like. 

KNOCKDOWN BOX. — A. N. Miller, Evans- 
ville, Ind. The invention pertains to wooden 
receptacles, and the object is to provide a 
knockdown box for shipping eggs, oranges, 
bottled goods, and the like, and arranged to 
permit convenient knocking down of parts for 
packing the same into a small package, to be 
returned to the shipper for reassembling of 
the parts and reuse of the box. 

MOISTENER. — M. A. Metzneb, Perth Am- 
boy, N. 3. ffho moistener is adapted for moist- 



moist by a film of water at all times. 

PIPE-HANGER.— I. G. Lane, New York, 
N. Y. The pipe hanger is such as is used for 
supporting leaders or water pipes. It is espe- 
cially adapted for supporting pipes which are 
held in a vertical position. The object of the 
improvement is to provide a hanger which will 
operate effectively to support the pipe and 
prevent it being displaced laterally. 

STOVEPIPE-FASTENER.— G. O. Helvig, 
Dawson, Minn. The means in this case is 
adaptable for use in securing together the 
ends of pipe sections, particularly stove pipes 
and other pipes formed of sheet metal, and is 
of such a nature that it may be readily em- 
ployed in connection with pipes already manu- 
factured, as it does not involve any specific 
construction of the pipe other than the pro- 
viding of one of the pipe sections with longi- 
tudinally-disposed slots extending inwardly 
from the end a "Short distance. 

DUMPING-BUCKET.— J. Hamilton, New 
York, N. Y. In the present patent the object 
of the inventor is to provide a bucket effec- 
tive in operation, durable in use, and provided 
with dumping appliances adapted to securely 
hold and prevent the bottom of the bucket 
from being opened by accident. 

BOOK-MARK. — L. ,B. Chadwick, Chelsea, 
Mass. More particularly this invention re- 
lates to book marks adapted to be mounted 
upon a portion of a book, and automatically 
indicating, when the book is closed, the page 
at which it was last opened. The mark is 
adapted to be removably mounted upon a book 
and operated by the movement of closing the 
book, to insert an indicating pointer between 
the pages at which the book is open. 

MEANS FOR CAUSING AN AUTOMATIC 
SCOURING ACTION FOR THE REMOVAL 
OF SILT FROM RIVER-BEDS AND WATER- 
WAYS.— L. J. AtJDODiN, Poitiers, France. 
E. M-. Audouin, Administrator, 14 Rue Le 
Cesve, Poitiers, France. This invention re- 
lates to a system of oblique barrage intended 
more particularly for improving rivers having 
shifting bottoms, the invention being charac- 
terized by the employment of adjustable sus- 
pended sluice gates for use in producing an 
automatic scouring action. The sand is auto- 
matically removed and deposited in an oblique 
direction so as not to impede the naviga- 
tion. 

FIREPROOF BUILDING. — P. W. Gras- 
ztnski, Tempelhof, Dorfstrasse 19-20, Berlin, 
Germany. One object here is to provide a 
building having an assembly room with two 
fixed floors superposed one over the other and 
both provided with openings the higher of 
which is normally filled out of a movable floor 
adapted to be lowered into the opening of the 
under-floor and connected with slides which 
are automatically moved in the higher opening 
when the movable floor is lowered and so shut 
off the room from the under floor in a Are 
and smoke-tight manner. 

SAP-COLLECTOR. — M. Hall, De Funiak 
Springs, Fla. The particular usefulness of 
this invention is in gathering sap from trees 
and the like. The object is to provide a sap 
collector so constructed that the contents are 
protected from contamination by foreign sub- 
stances, and which can easily and firmly be 
secured to a tree or other support. 

BRICK MOLDED FOR WALLS WITH A 
MONOLITHIC INTERNAL SKELETON.— V. 
Compagnonb, Naples, Italy. The purpose of 
this inventor is to provide a construction of 
new walls which although composed of various 
elements separate and distinct, constitute a 
monolithic whole, and also to provide molded 
bricks which, by their special form when 
united and cemented, constitute a structure 
having a skeleton interior uninterrupted in 
every direction, whereby a miximum of resist- 
ance is obtained with a minimum of thickness. 
MEASURING DEVICE.— F. L. Racodillat 
and T. P. Reid, San Francisco, Cal. One 
purpose of the invention is to provide a de- 
vice particularly adapted for dispensing pre- 
determined quantities of pulverized or granu- 
lated material, and to so construct the device 
that it will be compact, economic, and con- 
veniently operated. Means reduce any lumps 
and insure a proper feed of material to the 
measuring chamber. 

MARINE PROPULSION. — A. E. Beebb, 
Mayville, N. D. The improvement is in means 
for propelling vessels. Any suitable power, 
engine or otherwise, may be employed for 
driving the propeller, or in small boats they 
may be driven by hand by means of a shaft 
having a sprocket wheel and handles and 
geared by a chain with a sprocket pinion on 
a cross shaft. The construction is easily 
applied to boats, easily operated, and will be 
found efficient in propelling boats, either large 
or small. 



Hardware. 

CURRYCOMB.— P. J. Faughnan, Locust Gap, 
Pa. The currycomb in this instance is one 
which is provided with devices adapted for re- 
moving hair, dirt, arid dandruff from the teeth 
of the currycomb, such devices being operated 
when the comb is knocked on a bar, board, or 
other duly solid or resisting medium. 

BELTS, BANDS, AND THE LIKE.— R. 
Scheder, New York, N. Y. The improvement' 
are in retaining loops for use on straps, belts. 
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bands, etc., and means for securing the same 
in place, the object being to provide a plurality 
ot loops and secure them in place with the 
minimum amount of stitching, and hold the 
loops parallel or at the desired angle to each 
other, irrespective of carelessness in assembling 
the parts. 

SOLDERING-IRON.— E. Pockman, Yolo, Cal. 
The invention has reference to a soldering iron 
of that class in which a liquid fuel reservoir 
is combined with the iron and certain devices 
for gasifying the said fuel, so that the gas 
may be burned with a Bunsen flame to heat 
the iron. 

DOOR-FASTENER. — M. J. Flannery, Boze- 
man s Mont. The invention is an improve- 
ment in automatic door fasteners. It is ap- 
plicable to a sliding door and may be used 
on hinged doors, for instance, doors of rural 
free delivery mail boxes. It is simply con- 
structed and adapted to a variety of uses/ 
When used on car doors a seal may be passed 
through the lugs instead of a padlock. 

KNIFE-SETTING GAGE.— C. H. West, 
Estabutchie, Miss. The design in this patent 
is to provide a gage, simple in construction, 
effective in operation, and adapted to ac- 
curately set the knife edges on a cutter head 
parallel with the axial line of the head there- 
by insuring a smooth clean-cut surface on the 
material worked by said knives. 

MORTISE-LOCK.— L. S. S. Geoege, Kam- 
loops, British Columbia, Canada. One of the 
purposes of the improvement is the provision 
of a lock in which the working parts are few, 
simple, and compact, and wherein a latch and 
a bolt operate independently of each other, 
being operated by a knob and spindle, and 
the bolt by a suitable key. 

SHEARS.— F. W, Schepman and J. M. 
Teamer, Evansville, Ind. Shears and scissors 
as heretofore constructed have been seriously 
defective at the pivot screw inasmuch as it 
has to be quite tight if the blades are to 
cut closely, which increases the labor of using 
the shears or scissors, while on the other 
hand, if the screw is loosened to render the 
use of these implements less laborious, the 
blades wabble and cut unsatisfactorily ; an- 
other defect is liability of rust gathering 
around the screw, if it remains loose. The 
invention overcomes these defects. 

DRAG-SAW GUIDE.— S. S. Pearl, Stehekin, 
Wash. The object of this improvement is to 
provide a simple, strong, and durable guide 
for drag or cross-cut saws, which may be 
used for felling standing trees, or sawing up 
fallen timber, and by means of which it is 
possible for a single person efficiently and 
rapidly to operate a large saw. 

CHUCK.— N. A. Shigon, New York, N. Y. 
The primary purpose of the inventor is to 
provide a chuck with detachable jaws having 
special clamping ends adapted to hold objects 
of various shapes, and ' thereby enable the 
jaws most suitable for a particular purpose to 
be applied to the chuck, and removed at will 
to make place for others. It is especially for 
jewelers' use, although capable of general ap- 
plication. 



provide a ring having portions of the tubular 
ring doubled up or flattened, to provide a 
space for readily accommodating the anti- 
friction rollers, without weakening the ring or 
unduly enlarging the diameter of the ring for 
a given size curtain pole. It relates to rings 
having anti-friction rollers traveling in the 
pole. 

BED FOR THE SICK.— R. Rode, Kragero, 
Norway. Among other purposes of this in- 
vention is the provision of a sanitary bed, 
comfortable to the patient and in which the 
latter may be easily moved to an inclined or 
upright position, and need not be removed 
from the bed during the period of defecation. 

CORN-POPPER. — G. B. Youns and J. H. 
Young, El Paso, Texas. The invention is par- 
ticularly useful for popping, salting, and but- 
tering corn, but is equally applicable to, and 
can be used advantageously in roasting pea- 
nuts, chestnuts, and the like, and for cooking 
or otherwise preparing food products by the 
application of heat. 



Heating and Lighting. 

CARBID-FEEDING DEVICE.— N. D. Shaf- 
fer, Johnstown, Pa. One object here is to 
provide a mechanism that will feed a small 
quantity of carbid into a large body of water 
automatically and in proportion to consump- 
tion of gas ; another, a mechanism automat- 
ically operated by means of rise and fall of 
a gas retainer without weights, springs or 
other energy. The mechanism is positive in 
its motion and does not require gears, ratchets, 
chains, cords, springs, or weights. The 
mechanism feeds carbid of various sizes, sep- 
arately or collectively. 

SAFETY-CLOSURE FOR RECEPTACLES.— 
L. A. Wilson, New York, N. Y. The object 
of the invention is to provide a form of 
closure which will normally prevent the escape 
of vapors from the receptacle, but which will 
be opened upon the application of excessive 
pressure from within and the escaping vapors 
automatically ignited to prevent the formation 
of an explosive mixture in the room or space 
surrounding the receptacle. 

OIL-HEATER PROTECTOR. — E. H. Brown, 
New York, N. Tf. The object of this inventor 
is to provide a protector for oil heaters, ar- 
ranged to securely hold the heater in place, to 
prevent persons from coming accidentally in 
contact with the heater, to catch and retain 
any drip oil of the heater, and to protect walls 
or furniture from the deleterious influences of 
radiating heat. It relates to stoves and fur- 
naces. 

LAMP-BURNER.— J. E. Ross, Springfield, 
Mo. The design in this case is to furnish a 
burner, arranged to prevent back flash and thus 
guard against ignition and explosion of the 
gas generated and contained in the bowl or 
font holding the liquid illuminant. It relates 
to lamps using kerosene, alcohol, or like 
fluids. 



Household Utilities. 

CHAIR. — W. B. Jackson, Newfield, Pa. The 
purpose here is to produce a chair of simple 
construction, having improved means for at- 
taching the legs, back, and braces in position ; 
the general purpose being to produce a chair 
which will have great strength though light in 
weight. 

CURTAIN-POLE RING.— J. Kroder, New 
York, N. Y. The object in this case is to 



machines and mechanical Devices. 

CLUTCH.— O. Tornfelt, New York, N. Y. 
More particularly the invention pertains to that 
type of clutch in which a fluid is continuously 
circulated within a closed circuit while the 
clutch is not in operation, and wherein the 
closing of the circuit to prevent the circula- 
tion of the fluid prevents relative movement 
of the driving member and driven member, 
thus causing one to be rotated by the other. 

LABEL-PASTER.— G. N. Byl and J. Koeh- 
ler, Jersey City, N. J. The machine deposits 
labels upon a gummed surface to coat their 
under faces with an adhesive material, and 
is so constructed that the labels will be con- 
vexed or bellied at their gum-receiving sur- 
faces causing them when applied to such sur- 
faces to engage at their central portions only, 
thereby preventing the mass of labels becoming 
glued together at their edges. 

BORING DEVICE.— J. W. Cone and F. R. 
Miller, Barnesboro, Pa. The object of the in- 
vention is to produce a portable tool which Is 
especially adapted for boring holes in the 
beams or rafters of floors. More specifically, 
the object is to provide a device with improved 
means for securing in position preparatory to 
boring the hole. 

LAUNDRY-MARKING MACHINE.— C. H. 
Maiben, Logansport, Ind. The locking is 
raised an'd the type block is thrown over into 
a position such that the type rests on the 
inking pad by spring action. The article to 
be marked is placed on a printing block and 
pressure made upon the treadle which partially 
rotates the shaft through the strap connection 
to swing the type block to opposite side of 
shaft and bring the type into contact with the 
article. The type block is retained in same 
relative position with respect to the inking 
block and printing block during transition 
by a sliding block and depending pin. 

MUSIC-LEAF TURNER. — C. A. Matheny, 
Montgomery, Ala. In this turner the music 
sheets are suspended from the top edges, 1 each 
sheet being received in an individual clasp or 
holder, and by suitable mechanism a radially 
swinging turning arm is made to vibrate in a 
horizontal plane back and forth, as the sheets 
are successively turned, taking over one at a 
time, or allowing any sheet to be repeated at 
will. The frame supporting the turner also 
supports a lamp. 

TRAP. — W. H. Harden, Quitman, Ga. The 
trap has an entrance chamber, a trap chamber, 
a passage connecting the entrance and trap 
chambers, and cage chamber together with a 
door for entrance chamber, a tilting platform 
in the latter, means whereby the platform may 
operate to permit the door to close, a tilting 
trap door between the trap and cage chambers, 
and means actuated by the trap door whereby 
to re-open the door, said means comprising a 
clock train or power mechanism inclosed in 
the power chamber at the front of the ma- 
chine and over the front end of entrance 
chamber. 

BAG-CLOSING MACHINE.— T. J. Brough 
Baltimore, Md. This machine is for use in 
closing or tying the mouths of paper and other 
bags filled with tea or other commodities put 
up for sale in small quantities. The closure is 
effected by means of flexible wire which, is 
passed around and compressed and clamped 
upon the gathered mouth of a bag, the wire 
being fed automatically and intermittently as 
required, and the portion applied to the bag 
being severed at the proper time. 

RECORD-NEEDLE. — H. H. Allison, New 
York, N. Y. The improvement refers to needles 
used in connection with talking machines, and 
has for its object the provision of means ca- 
pable of producing even, harmonious sounds, 
free from the chatter, vibrations, and strident 
tones commonly produced by the devices in 
use. 

POWER-TRANSMISSION MECHANISM. — 
W. L. Buck, New York, N. Y. In this patent 
the invention pertains primarily to means for 
varying the speed of a rotating shaft, and 
while adapted to be used in various connections 
it is especially designed for use with automo 1 
bile and marine power transmission mechanism. 

FASTENER FOR REFRIGERATOR-DOORS. 
— L. G. Coon, Pueblo, Col. This patent shows 
a fastening device comprising pivoted latches 
or bolts at the top and bottom of the door 
at the inside which may be swung to bring 
their free ends against adjustable wedge 
blocks on the door frame.' Links connect the 
latches and a handled lever united to the 



links serves to release the latches or thrtfw 
them mto locking position. There is a second 
handled lever oh the inside of the door 80 
that the latches may be operated from the 
inside or outside. 

SAFETY-CLUTCH FOR ELEVATORS.— M, 
C. Hutchings, Bozeman, Mont. A passenger 
or mine elevator is provided with a very 
simple form of clutch device by this invention. 
It will act instantly and automatically to 
stop the car or cage the moment the hoisting 
cable parts. The clutch mechanism Is so con- 
structed that it will safely hold the car sta- 
tionary until the cable is repaired and draft 
tension is again applied, at which time the 
clutch will automatically release. 

BAND SA WING-MACHINE.— E. T. Davies, 
Portland, Ore. The saw frame is made in 
two sections fitting together face to face and 
having between them means that support the 
frame and that arrange the straining gear 
without interfering with the movement of the 
frame when raised and lowered by the mov- 
ing devices. These set the saw up or down to 
cut at any point, and the supporting frame 
may be arranged ■•«« a stand and may be 
utilized as a hanger. The saw is top'.hed for 
double cutting on its opposite edges, and 
lumber may be fed from one side of the saw 
in making one cut and then from the other 
in the second cut by means of carriages. 

CONCRETE-BLOCK MACHINE&^F. MoU- 
CHEr, Tiffin, Ohio. This invention is par- 
ticularly useful in connection with devices in 
which a facing liquid is employed to decrease 
the porosity of the blocks. The object is to 
provide- a simple, strong, and durable machine 
which can be manipulated with little difficulty 
and by means of which concrete building of 
a particularly advantageous form can be 
manufactured. 

CALK-GRINDER. — D. O'Neill, Lueinda, 
Pa. In operation the frame-work is secured to 
any support and the shaft is connected with 
a flexible shaft. The grinding device is held 
by the grips with the emery wheel toward 
the operator, and so applied to the calks, the 
beveled surface of the wheel being used to 
grind the beveled portion of the toe calks, 
while the base of the wheel is used to grind 
the flat sides of the toe calks. Heel calks are 
ground in same manner, the wheel base being 
used, however, for the inclined face of said 
calks. 

CASH REGISTER AND INDICATOR. — N. 
E. Morris, Jr., Murfreesboro, Tenn. The ob- 
ject among others is to provide means whereby 
the amount of change will be indicated either 
alone, as in making change, or together with 
the amount of the sale, or in other words, a 
machine which will indicate, preferably Both 
front and back, a minuend, a subtrahend (the 
sale amount) , and a remainder, the amount of 
the change, the machihe doing the subtracting. 
POWER-TRANSMISSION MECHANISM.— 
J. L. Nelson, Colona, Col. The primary ob- 
ject here is to provide means for overcoming 
the dead centers of a prime motor, by means 
of a rocking weight, so constructed and ar- 
ranged that when the motor Is exerting 
maximum effect one end of the Weight is 
raised, and as the motor passes One ' of the 
dead centers the weight restores Itself to its 
horizontal position, thereby supplying forSe to 
carry the motor over the Center. 

MOLD. — W. J. Miller, Coffeyville, Kan. 
The improvement is in molds for glass and 
other articles, and is especially designed for 
use on glass molds. The mold sections are 
operated both to closed and opened position 
by the engagement of the arms of the yoke 
with the members of the mold sections where- 
by to dispense with positive connections be- 
tween the yoke arms and mold Sections. The 
mold is locked by moving the arms past dead 
center, but good results are secured by mov- 
ing said arras to or nearly to dead center, it 
being understood that the mold will lock bet- 
ter the nearer the yoke gets to the said 
center. 

COMBINED SEWING-MACHINE COVER 
AND CHAIR.— J. Twikem, New York, N. Y. 
This device is adaptable for use in covering the 
operating parts of a sewing machine or other 
similar mechanism, and having combined 
therewith means whereby the base of the 
cover serves as a support of a chair adapted 
to be used by the operator of the machine 
when the cover is removed. 

AUTOMATIC ICE-ELEVATOR. — W. H. 
Lynch, New Bedford, Mass. The object had 
in view in this insta ce is the provision of 
an automatic ice elevator, more especially de- 
signed for elevating the cakes of ice from the 
■vater-way to the ice house, in a very simple 
and economical manner and Without requiring 
attention by skilled labor. 

COMPOUND-GEARED FRICTION HOIST- 
ING-ENGINE.— J. P. Karr and J. D. Rauch, 
Logansport, Ind. The inventors have devised 
an improved hoisting mechanism by which they 
are able to increase or compound the power 
within the machine itself, whereby more ad- 
vantages are attained ; and this is effected by 
means of a simple arrangement of a single 
gear and pinion and friction wheel on the 
shaft which is intermediate the hoisting drum 
and driving shaft. 

DYEING APPARATUS.— F. N. Patterson, 
Lexington N. C. The machine is particularly 
adapted and intended for applying dyes to 
cotton or worsted yarn. The object of the. 
invention is to provide a machine in which 
the dyestuff or liquid will be forced uniformly 
through the yarn, and : then back to the suppiy 
vat for repeated use. 



Pr*W»« Movers RDM their Accessories. 

MOTOR.— G. P. B. Hoyt, New York, N. Y. 
The intention in this case is to provide a 
motor or explosion or internal combustion en- 
gine of the two-cycle type, arranged to pro- 
duce a high auxiliary compression without 
danger of leakage, to insure a complete re- 
moval of the burned gases of the previous ex- 
plosion by the incoming new charge, without 
any loss of the latter; and to overcome all vi- 
bration by balancing the engine perfectly and 
thus insuring easy running of the motor. 

INERTIA-GOVERNOR.— H. Lentz, 123 Kur- 
fftrstendamm, Baiensrc, and W. Vo-it, 10 
Griinewaldstrasse, Berlin, Germany. The in- 
vention relates to an axial governor for steam 
engines and the like and the object is a gov- 
ernor provided with means for adjusting the 
same to obtain variations in the speed of the 
engine. The governor is provided with a 
spring connected at one extremity with the 
shaft of the engine, and at the other with an 
inertia ring influenced by centrifugal weights, 
and means for adjusting governor for speeds 
consist in Varying tee tension of the spring, 
effecting this by bending the portion thereof 
connected with the shaft, an adjustable -radial 
pin pressing against said portion. 

KOTASY ENGINE.— M. Frauenthal, Con- 
way, Ark. This Improved engine is especially 
adapted for use as an eipldslve engine, that is, 
with motive fluids whose expansion is of short 
duration. The spacing under the inlet port 
servers the double purpose of, first, permitting 
the inevitable back pressure of the gases to 
escape and not be exerted against the on- 
coming vanes ; secondly, eliminating friction. 
By means of the spacing it is intended to 
solve the air mixing problem, the air being 
admitted in the exact quantities necessary. 

VALVB-GBAR.— H. Lentz, 123 Kurfiirsten- 
damm, Haiensee, near Berlin, Germany, and 
C. Bellens, 43 Rue de Ch4zy, Neuilly-sur- 
Seine, Franee. This invention has for its 
object means for the operation of distributing 
valve** such that the corresponding cylinder 
has the admission and exhaust valves actuated 
by a shaft, bar, or elongated pin forming a 
kind of cam shafUwith channels profiled nor- 
mally to the longitudinal axis, a movement 
of continuous or alternating rotation being 
imparted to this shaft. 

ROTATING MOTOR WITH RECTILINEAR 
CYLINDERS. — A. Bagnulo, Naples, Piazza 
Gesu e Maria, Italy. The invention consists 
of a mechanism for 'the direct transformation 
of the rectilinear alternative -" "tion of a 
piston, under the pressure of any fluid, into 
continual circular motion. To obtain the con- 
tinuity of the circular motion the cylinder 
and piston turn round a fixed axle that bears 
the whole system. 

CARBURETER.— J. H. Miller, Bridge- 
port, Conn. Mr. Miller's invention relates 
more particularly to carbureters of the kind 
used in connection with internal combustion 
engines, his special object being to improve 
the control over the admission of combustible 
vapor and air, so as to suit different condi- 
tions under which the engine may at dif- 
ferent times be running. 



Hallways and Their Accessories. 

RAILWAY-TRUCK GUARD.— W. Sanford, 
Vineland, N. J. The object had In view by 
this inventor is to provide means adapted to 
be attached to a truck of a railway car of 
any construction, and to grip the track so as 
to remove all obstacles from the track and pre- 
vent the wheels from becoming derailed, there- 
by guarding against accidents and enabling the 
cars to be ran with safety at greatly increased 
speed. 

CAR -VENTILATOR.— T. H. Gauland, Chi- 
cago, 111. The object of the present invention 
is to provide a ventilator so arranged as to 
insure greater efficiency in ventilation and pro- 
vide for ventilation of berths or compartments 
ih the car that may be separated from the clear 
story of the car, without danger of smoke, 
cinders, raih, snow, etc., passing into the car 
by way of the ventilator. 

BRAKE. — J. H. Meredith, Altoona, Pa. 
The invention relates to brakes such as used 
oil cars, wagotts, and other moving vehicles for 
bringing them quickly to a state of rest. The 
aiffl is to produce a mechanism which will op- 
erate automatically, as it were, to compensate 
for the wear which takes place at the brake 
shoes. 

AUTOMATIC BRAKE.— J. Lynch, Van 
Buren, Ark. The object of this inventor is to 
produce a brake controllable in. its operation 
by pneumatic means. More specifically the 
purpose is to provide a brake which is held 
unapplied by the air pressure in the service 
pipe, but which is applied by spring pressure 
When the pressure fn the service pipe is suf- 
ficiently reduced. 

LOCKING DEVICE. — J. P. Geraghty, 
Jersey City, N. J. This device for use on car 
doors and the like is arranged to securely 
hold the door locked, to permit of conveniently 
unlocking the door and sliding it lengthwise 
along the side of the car to uncover the door 
opening, and to allow ready inspection of the 
seal with a View of determining whether the 
lock has been tampered with while the car is 
in transit. 

WAGON. — F. Weber, New York, N. Y. The 
improvement is in children's wagons, relating 
more especially to that type driven by the 
operation of a hand-lever. 1'he object is to 
provide a construction in which the lever may 
be disconnected from the driving mechanism 
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and used as an ordinary tongue for pulling 
and guiding the wagon ; this changing of 
handle or lever from one position to the other 
being readily effected. 



Pertaining; to Recreation. 

CYCLOBAMIC APPARATUS.— R. G. Gordon, 
Calgary, Alberta, Canada. This apparatus is 
for use in producing an illusion, and is espe- 
cially useful where an illusion such as an ap- 
parent rocking motion is to be given to the 
observer. The pictures thrown upon the screen 
are preferably marine views, and may be 
changed if desired from mid-ocean views to 
views including parts of the shore. 

TOY.— C. G. Fuchs, Jersey City, N. J. Flat 
strips bearing preferably the picture of a 
soldier are pivotally. supported on a board and 
adapted to be stood up in substantially an up- 
right position. . Near one end of the board and 
facing the objects is provided a post connected 
to a projectile through the intermediary of an 
elastic cord, and . serving when drawn back 
against tension of cord and aimed to knock the 
Strips or objects down. 

BASE-BALL GLOVE OE MITTEN. — E. Lit- 
tle, Granville, Ohio. The object of this In- 
ventor is to provide a glove or mitten which 
will facilitate catching and retaining the ball 
by the glove. The purpose more specifically Is 
to provide a glove which will have a cavity or 
recess at the point where the ball is caught, 
which operates for the purpose stated. 

COMBINED ROLLEE AND ICE SKATE.— 
T. Spacie, Chicago, 111. In this patent the 
invention is an improvement in skates, relating 
more especially to skates to which the foot 
plate may be detachably connected with either 
roller or runners, whereby either roller or ice 
skates may he provided on a single set of foot 
plates. 

SKATE.— G. Fletcher, Houghton, Mich. 
This skate is especially for use in playing 
hockey, but capable of general adaptation. It 
is adapted to withstand a severe strain and 
free from recesses or openings of any .kind to 
which snow and similar substances may lodge, 
and also free from openings into which a 
stick may enter and trip the user or allow 
the puck to pass through. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his tun. 

Buyers wishing to .purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Speoial Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Pertaining to Vehicles. 

COMBINED SHAFT AND CROSS-BAB 
BRACE. — F. M. Belden, Sheridan, 111. The 
brace_ is for use for vehicle shafts and their 
connecting cross-bar, the brace being more espe- 
cially designed for shafts having downwardly- 
curved inner ends, and serving to reinforce 
the shafts and bar in a manner that strains 
brought to bear thereon tending to break or 
distort them, or tending to loosen or break 
connection between the bar and shafts, will be 
effectually resisted. 

ROLLER-BEARING.— E. J. Edwards, Los 
Angeles, Cal. The intention here is to pro- 
vide a bearing for the hubs of wheels, journals, 
spindles, and the like, arranged to reduce 
the friction of the working parts to a minimum, 
to take up all end thrust, to render the bearing 
dust-proof, and permit of readily applying the 
bearing to different sized axles, journals, spin- 
dles, shafts, and the like without reconstruct- 
ing the same. 

MOTIVE POWER FOE VEHICLES.— M. 
Slotkin, New York, N. Y. One purpose of 
the invention is to provide a construction of 
motive power operating through the medium 
of pedals or hand levers or both, the con- 
struction being such that the pedals or hand 
levers may be adjusted vertically or laterally, 
accommodating the device to young or mature 
persons and to all conditions of length of 
limb. 

COMPOUND ENGINE. — D. Parbbtt, 
Wenona, 111. The object of this inventor is to 
provide an engine which is completely bal- 
anced and hence capable of running at a high 
speed without danger of undue wear or jar, 
arranged to start easily by using live motor 
agent in the low pressure cylinder, and espe- 
cially serviceable for use on motor vehicles 
and the like. 



Designs, 

DESIGN FOR AN ACETYLENE-LAMP— 
F. C. Baldwin, New York, N. Y. The patentee 
has evolved a new design which, renders an 
acetylene lamp ornamental while combining 
usefulness with safety to a compact and 
attractive form. The upper part comprises a 
carbide top,_valve for dripping carbide and a 
burner. The lower, a water reservoir and the 
generator. 

DESIGN FOE A COMBINED SEAT AND 
CABINET. — Virginia D. Bcrnam, Huntsville, 
Ala. In this design there is presented a com- 
bination seat and cabinet In which a niche or 
seat is provided between two upright cabinet- 
like receptacles, the whole forming an inter- 
esting, ornamental, and useful article of 
furniture * which the patentee terms a 
"Pantheon Niche." 

DESIGN FOE A PIN OE BUTTON HEAD. 
— D. P. Barrv, New York, N. Y; This patent 
is for a design embodying to its features a flat 
stippled surface nearly to the borders, to the 
center of which is an ornamental somewhat V- 
shaped form. The design is almost square in 
shape and has slightly rounded corners, 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



(10661) P. H. G. asks: 1. If a double 
stereopticon were constructed with the lamp- 
houses in fixed relation to each other, instead 
of being hinged at the front to allow for the 
registering of disks on the screen, and if this 
registering were accomplished by sliding the 
objectives up and down in a rigid vertical sup- 
port, would there be any loss of definition due 
to the objectives being "out of center" with the 
condensers? A. The best and, in fact, the 
only proper position for the system of lenses 
of any optical instrument is that each lens 
must be set so that the straight line through 
the center of the instrument will pass through 
the center of each lens and cut the central 
plane of each lens at a right angle. This line 
Is the axis of the instrument, or line of colli- 
mation, as it is called in telescopes and micro- 
scones. In the stereopticon the center of the 
light, the center of the slide, and the center 
of the picture are also on this axis. This 
principle requires that all the lenses be In fixed 
poslttons, and the instrument as a whole be 
adjusted with reference to the screen. The 
only movable part is the rack and pinion mo- 
tion of the projecting lens, to focus the slide 
for distance from the screen. Probably there 
will be a lack of definition on the margin of 
ft slide if the lenses are much out of collima- 
tion. 2. Would the degree of distortion be 
modified in any way by the use of a meniscus 
to the condenser combination? A. A meniscus 
lens would have no effect on the condenser if 
there was distortion of a picture. A menis- 
cus is used to a condenser to reduce the loss 
of light by reflection. The concave side of the 
meniscus is placed toward the light, and the 
rays strike this concave surface at a less angle 
of incidence, and are therefore less scattered 
by reflection than in the use of a plano-convex 
lens to the condenser. 3. In using a meniscus 
condenser, is anything gained by using two 
plano-convex lenses ? Why not use the menis- 
cus in place of one plano-convex, next to the 
light? A. The best condensers have- three 
lenses, a meniscus next the light and two con- 
vex lenses beyond. Of course, their curves are 
selected so that the light leaves the condenser 
at the desired angle. A meniscus can be used 
to company with a plano-convex lens for a con- 
denser If its curves are right. 4. By what law 
is the focus of a condenser to work with a 
given objective determined? If the condenser 
combination is made up of two or three lenses 
of varying foci, how is the focus of the com- 
bination determinedf A. A lantern condenser 
to generally equivalent to a single lens of 
about nine inches focal length. The focus of 
a system of lenses Is determined by calcula- 
tion. Lummer's "Photographic Optics," price 
12, gives the theory of the equivalent focus. 
It involves the higher mathematics. We also 
eaa supply "The Optics of Photography and 
Photographic Lenses," by Taylor, price $1 ; 
"The Lens," by Bolas & Brown, price $1.25. 

(10662) W. H. R. asks how to make 
a valve to be fixed between a gas meter and 
the main to prevent gas being drawn back 
through the meter when the main pressure is 
lessened. A. The accompanying sketch will 
give some idea of how such a valve works, and 
how the different parts should be constructed. 
The part marked 8 is a thin strip of steel 
fastened across the diameter of the pipe to hold 




the spring. V is a spool, the center of which 
has been filled up to the spring and having 
channels cut away for the passage of gas past 
the stem of the valve when valve is open. A 
Is a piece of cast iron made to screw into 
the pipe, and into which the spool fits. The 
gas flows in the direction of the arrow and 
through the valve. At the Instant the pressure 
of the gas is removed the spring forces the 
spool Into place and closes the passage. 

(10663) C. H. P. asks: Will you please 
tell me what it means about putting the 
wire coils on the glass tube in building the 
4-iBeh spark coil in Scientific American 
Supplement No. 1527? Does it mean to 
connect the coils as if you started from the 
first coil on to the second and wound the 



second from outside to inside as below? 
A. The sections of the secondary of an in- 
duction coil are wound, paraffined or other- 
wise insulated, and then placed upon the tube 
which surrounds the primary winding. In 
the case of the 4-inch coil of Supplement 
1527 this tube is of glass. In winding the 
coils of the secondary it is usual to wind all 




of the sections alike, that is, in the same 
direction, and then in placing them on the 
tube to turn the even-numbered sections over 
and slip them on the tube from the other 
side of the section. When the inner ends of 
adjacent sections and the outer ends of the 
next adjacent sections are connected as de- 
scribed in the plans, the current will traverse 
the entire secondary in the same direction. 
The inner end of section 1 is joined to the 
inner end of section 2, and the outer end of 
section 2 is joined to the outer end of sec- 
tion 3, and so forth through the sections. As 
we understand your drawing it is not cor- 
rect, and we give a correct drawing of several 
sections of the secondary. 

(10664) T. N. W. says: Can you give 
me a formula for cleaning silk stuffs? A. 
To wash fine silk stuffs, such as piece goods, 
ribbons, etc., one cannot do better than em- 
ploy a soap " containing a certain amount of 
ox-gall, a product that is not surpassed, if 
indeed it have' an equal, for the purpose. In 
making this soap the following directions will 
be found of advantage. Heat 1 pound of 
cocoanut oil to 30 deg. R. (100 deg. F.) in 
a copper kettle. While stirring vigorously add 
% pound of caustic soda lye of 30 deg. B6. 
In a separate vessel heat % pound of white 
Venice turpentine, and stir this in the soap 
in the copper kettle. Cover the kettle well, 
and let it stand mildly warmed for four 
hours, when the temperature can be again 
raised until the mass is quite hot and flows 
clear ; then add the pound of ox-gall to It. 
Now pulverize some good, perfectly dry grain 
soap, and stir in as much of it as will make 
the contents of the copper kettle so hard that 
it will give little to the pressure of the fingers. 
From one to two pounds is all the grain soap 
required for the above quantity of gall soap. 
When cooled cut out the soap and shape into 
bars. This is an indispensable adjunct to the 
dyer and cleaner, as it will not injure the 
most delicate color. 

(10665) P. W. G. says: Please give 
me formulas for paste shoe blacking. A. From 
the many published formulas for shoe blacking 
we select the following, modifying several of 
them: I. Bone black, 1% pounds; molasses, 
1 pound; olive oil, 2 ounces; vinegar, 4 ounces; 
water enough. Eub the black, molasses, and 
oil to a smooth paste, add the vinegar, and 
finally enough water to make a paste of the 
proper consistency. II. Dissolve casein in a 
solution of soda, add bone black and a little 
glucose and oil. The color' may be improved 
by the addition of a small proportion of Prus- 
sian blue. III. Tragacanth, 1 ounce ; water, 
4 ounces ; make a mucilage and add neatsfoot 
oil, 2 ounces ; bone black, 2 ounces ; sugar, 4 
ounces. If too thin, evaporate some of the 
water by a gentle heat. IV. Soap, 120 parts ; 
potassium carbonate, 60 parts ; beeswax, 500 
parts ; water, 2,000 parts. Mix and boil to- 
gether until a smooth, homogeneous paste is 
obtained, then add bone black, 1,000 parts; 
powdered sugar, 150 parts ; powdered gum 
arabic, 60 parts. Mix thoroughly, remove 
from the Are, and pour while still hot into 
boxes. 

(10666) R. L. M. asks for formulas 
for yellow solder. A. 1. Copper, 1 pound ; 
zinc, 1 pound. 2. Stronger — copper, 32 
pounds; zinc, 29 pounds; tin, 1 pound. 3. 
Zinc, 2 parts, with borax ; copper, 6 parts. 
4. For soldering brass to platinum, put a 
piece of thick brass wire in a handle, and 
flatten and file the end like the point of a 
soldering bit ; dip this end in soldering fluid, 
and, holding it in the flame of gas or lamp, 
run a little solder on it ; now, having put 
some fluid on the platinum, which will re- 
quire to be supported with a fine pair of 
tongs, place it near the flame, but not in it, 
at the same time heating the brass wire 
in the flame with the other band, and as 
soon as the solder melts it will run on to 
the platinum ; you must put very little on, 
and take care the solder does not run to the 
other side. Having applied soldering fluid or 
rosin to the brass, hold the two together in 
any convenient manner, and warm them In the 
flame till the solder runs. It Is best to use 
rosin for electrical work, unless the work can 
be separated and thoroughly cleaned. 

(10667) B. G. S. asks for preparations 
for taxidermy. A. White arsenic, 2 pounds ; 
white soap, 2 pounds ; sugar in powder, 12 
ounces ; salt of tartar, 12 ounces ; chalk in 
powder, 6 ounces ; camphor, 5 ounces. Slice 
the soap, and melt to . an earthen vessel, with 
water, over a gentle Are, keeping it stirred 
with a wooden .spatula. When melted, put in 
the sugar, salt of tartar, and chalk. Eemove 
from the Are, and well stir and mix in the 
arsenic. This soap should be kept In a well- 
closed glass or earthen vessel. ■ Non-arsenical 
preparation for anointing skins of animal 
bodies previous to stuffing ; 125 parts by 
weight of colocynth and 25 parts of aloes 



with 1,500 parts of water, concentrated by 
boiling to one-half and strained while hot. 
Prepare separately 500 parts brown rosin soap 
and 250 parts of soft soap, melted over a 
gentle Are and stirred with a little water to a 
paste. Mix with the Arst decoction and 125 
parts of glycerine and 40 parts of rapeseed oil 
carefully over the Are. Into the mixture thus 
produced thoroughly incorporate 50 parts of 
naphthaline crystals (Anely pulverized), 35 
parts of oil of turpentine, and 8 parts of 
carbolic acid. 



NEW BOOKS, ETC. 

Microscopy. The Construction, Theory 
and Use of the Microscope. By Ed- 
mund J. Spitta. New York: E. P. 
Dutton & Co. 8vo.; cloth; 468 pages, 
47 halftone reproductions from orig- 
inal negatives and 241 text illustra- 
tions. Price, $6. 
This admirable work deals with the micro- 
scope and the principles governing its use from 
the physical and mechanical side. The book is 
primarily a practical treatise, describing the 
various forms of the instrument popular with 
mieroscopists, together with the appurtenances 
and accessories that are necessary for success- 
ful manipulation. It should prove useful to all 
who have anything to do with stands of high 
magnifying power. 

Bolivia. By Marie Robinson Wright. 
Philadelphia: George Barrie & Sons, 
1907. 8vo.; pp. 450. Profusely illus- 
trated with maps. Price, $10. 
The demand for books on South America has 
shown a marked increase lately, and the lack 
of literature hitherto existing on this subject 
is beginning to be seriously felt in the various 
libraries, the most important of which can 
furnish no adequate information regarding the 
great continent south of Panama. Even the 
few writers who have taken up the subject 
have, as a rule, given us only the most general 
description, embracing in a single volume all 
they had to say of ten republics, without giv- 
ing an adequate idea of the past history or the 
present importance of any one of them. Mrs. 
Robinson Wright's books on South America are 
a notable exception, as she has spent Afteen 
years traveling in the Latin American republics, 
and has devoted not less than two or three 
years of travel and study to each, for the 
exclusive purpose of writing the stories of these 
countries, and presenting a picture of existing 
conditions in such a way as to indicate also 
the possibilities of their future progress. 

Four volumes have already appeared from 
Mrs. Wright's pen, handsomely printed and con- 
taining in all more than a thousand illustra- 
tions of South American scenes. "Bolivia" is 
the latest book of the series. It embraces 
thirty instructive and interesting chapters on 
the least known of these republics. The author 
Arst deals with Bolivia as it was in pre-Colum- 
bian times, the empire of an ancient race ; then 
she sketches its history, as a colony of Spain, 
then Potosi was the center of vast wealth and 
medieval customs long after these had van- 
ished in the old world ; and Anishing the his- 
torical summary with a description of the noble 
Aght of seventeen years, which finally won the 
patriots their Independence, she proceeds to 
show what the condition of the country is to- 
day, and what efforts its people are putting 
forth to promote its progress, politically, indus- 
trially, and commercially. Bolivia has no for- 
eign debt, but on the contrary has large credits 
in European banks, reserved for public improve- 
ments, especially railroad building. A network 
of railways is under construction to connect 
various transcontinental lines from Brazil, Ar- 
gentine, Chile, etc., which when completed will 
make this country the great center highway of 
South American travel. 

The Blacksmiths' Guide. Valuable In- 
structions on Forging, Welding, Hard- 
ening, Tempering, Casehardening, An- 
nealing, Coloring, Brazing, and Gen- 
eral Blacksmithing. By J. F. Sal- 
lows. Brattlehoro, Vt: The Tech- 
nical Press. 16mo.; cloth; 158 illus- 
trations. Price, $1.50. 
A practical book of working instructions. 
Among the subjects treated of are machine and 
tool forging, welding, hardening, and temper- 
ing, casehardening, annealing, coloring and 
brazing. The instructions are clear, full of 
useful hints, and plentifully illustrated with 
diagrams. Though primarily written for black- 
smiths the book will prove useful to machinists 
and toolmakers, as well as to the thousands 
of farmers and others who attempt occasional 
emergency Ironwork. 

HlSTOLYSE, SANS PHAGOCYTOSE, DES MUS- 
CLES Vibbateubs du Vol, chez les 
Reines des Fourmis. Par Charles 
Janet. Extrait des Comptes rendus 
hebdomftdaires des Seances de l'Acadg- 
mie des Sciences, T. 144, p. 393, Paris, 
18 fevrier 1907. 
Histogenese du Tissu Adipeux Rempla- 
cant les Muscles Vibrateubs His- 
tolyses apkes le Vol Nuptial, chez 
les Reines des Fourmis. Par Charles. 
Janet. Extrait des Comptes rendus 
hebdomadaires des Seances de 
l'Academie des Sciences, T. 144, p. 
1070, Paris, 13 mai 1907. 
The above two papers by the great authority 
on ants help to explain the manner in which 
the bulky wing-muscles of queen ants are trans- 
formed so as to meet the new conditions under 
which the insects live after the nuptial flight. 
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Concrete Construction About the Home 

and on the Fabm. New York : The 

Atlas Portland Cement Company. 

12mo.; paper; 127 pages, Illustrated. 

There are many minor structures round the 

home or farm for which concrete is admirably 

adapted, on the scores both of economy and 

durability. Concrete construction is so easy 

that the local builder, or the farmer himself, 

can carry out simple works without expert help 

or advice, but this very simplicity has often 

led to trouble. Too often the builder has not 

understood his ingredients, or the method of 

mixing, and by supposing that "anything would 

do" has got an unsatisfactory result. This 

book contains practical hints for all kinds of 

structures, from houses or barns to fence-posts, 

and should be read by those who propose to do 

their own concreting. 

Tin Roopeb's Handbook. Compiled by 
the Joint Committee on Tin Plate 
for the National Association of Mas- 
ter Sheet Metal Workers of the 
United States, Philadelphia, 1907. 
This is a little booklet of working specifica- 
tions and practical hints useful to all who 
construct tin roofs. Tin roofing has many ad- 
vantages and is deservedly popular, but it has 
suffered somewhat from the use of inferior tin 
plate or from improper fixing. The man who 
has this little book will have no excuse if he 
does not do satisfactory work. Although in 
a way a trade publication, the pamphlet is an 
admirable text-book on sheet metal working. 

Concrete Country Residences. Second 
edition. New York: The Atlas Port- 
land Cement Company. Quarto; 168 
pages, profusely illustrated. Price, 

The wide usefulness of concrete to the 
builder is well shown in this collection of 150 
beautifully printed half-tones of concrete resi- 
dences, ranging from mansions to cottages. 
The suitability of the material for large busi- 
ness structures also is just hinted at by the 
inclusion of a many-storied hotel, built of solid 
reinforced concrete. The book is not only a 
beautiful one but will have a wide usefulness 
among those who contemplate building, for 
most of the illustrations of homes are accom- 
panied by architect's plans. A number of prize 
designs of suburban houses ranging in price 
from $2,000 to $8,000, accompanied by sketch 
elevations and specifications are included. To 
many who associate concrete with "adobe" 
structures, or factories, these pictures will 
come as a revelation. 

Use Inheritance. Illustrated by the Di- 
rection of Hair on the Bodies of Ani- 
mals. By Walter Kidd. London: 
Adam & Charles Black. 12mo.; 
boards; 47 pages, illustrated. Price, 
•1. 
The author takes issue with the widely- 
spread teaching that acquired characters are 
never inherited. In the primitive hairy mam- 
mals the direction of hair was uniform, slop- 
ing from the tip of the snout to the tip of the 
tail ; a type still -abundantly represented in 
many classes of animals. In many animals, 
notably in man and the horse, the direction 
of growth is locally changed. Mr. Kidd con- 
siders how these changes have originated, and 
collects a number of interesting data to sup- 
port his contention that in them we have 
demonstration of the inheritance of acquired 
characters. A number of useful illustrations 
add to the lucidity with which he presents his 
very reasonable arguments. 

Remco's Manual of Apabtment House 
Service. New York: The McClure 
Company. Illustrated; 12mo.; cloth; 
327 pages. Price, $1. 
This book opens with more than 500 "In- 
structions to Janitors," followed by a number 
of rules and instructions which if faithfully 
adopted will convert apartment-house employees 
into something near akin to angels. The 
greater part of the book deals with the care 
of plants and property, with advice as to meet- 
ing sudden emergencies. A liberal index adds 
to its value and it should have a wide use- 
fulness among apartment-house employees. 

The Sense op Touch in Mammals and 
Birds. With Special Reference to the 
Papillary Ridges. By Walter Kidd. 
London: Adam & Charles Black. 
With 164 illustrations from drawings 
and microphotograpfis ; 8vo.; cloth. 
Price, $1.90. 
The author traces a. close connection be- 
tween the papillary ridges on the hands and 
feet of man and of many animals, and the 
sense of touch. Many diagrams and photo- 
micrographs assist his well thought-out de- 
ductions. 

The Chemistry of Commerce. A Simple 
Interpretation of Some New Chemis- 
try In Its Relation to Modern Indus- 
try. By Robert Kennedy Duncan. 
New York: Harper Bros. 8vo.; 
cloth; 263 pages, illustrated. Price, 

The difference between our industrial sys- 
tem and that of Germany is largely one of 
efficiency of factory method. While our selling 
organizations are smooth running machines of 
the nicest adjustment, our factories are con- 
ducted upon principles that are truly archaic. 
Where our goods are able to compete with 
those of foreign origin they do so because of 
greater facilities for obtaining capital, tariff 
protection, and lack et domestic competition. 



German products, on the contrary, owe their 
superiority to the fact that, among other 
things, their makers are willing to introduce 
scientific processes into their plants. 

American manufacturers are not inherently 
opposed tb science •. they are fairiy quick to 
see the advantages of any practical invention 
founded upon exact knowledge. But the in- 
vention must be something new, for, in the 
main, the heads of our industries are not 
favorably disposed toward "theoretical" 
knowledge when it strives to increase the 
value of rule-of-thnmb methods that give 
reasonably good results. German industrial 
heads, on the other hand, are more far- 
sighted, perceiving '■ with almost prophetic 
powers the possibilities of turning to com- 
mercial use discoveries which, at the time, 
are of purely scientific interest. Moreover, 
they often support researchers, sometimes for 
years r in order to have perfected the pro- 
cesses that they require. In the field of 
chemistry, this quickness to seize upon oppor- 
tunities, and the dogged perseverance in fol- 
lowing them to a golden outcome, are par- 
ticularly noticeable. Dr. Werner von Bolton, 
chief of staff in the laboratories of Siemens 
& Halske, of Berlin, devoted seven years (a 
very short time compared with some others) 
to the search for a suitable metal from 
which to make filaments for electric light 
bulbs. The result is the tantalum lamp. 

It is these fundamental differences that Mr. 
Robert Kennedy Duncan brings out in his 
"Chemistry of Commerce." He does it as a 
side issue, though, for his book is a descrip- 
tion, exact and detailed, but popular, of the 
influences that are revolutionizing the spirit 
of modern manufacturing. He manifests his 
love of the subject in a clear, swinging style 
that carries the reader along, until he him- 
self feels the inspiration that is born of an 
insight into what was once the unknown . 

(It is a pity that so many slight errors, 
largely typographical, no doubt, should appear 
in such an excellent work. While these er- 
rors do not decrease its value to any ap- 
preciable extent, they make one feel that the 
proofs of the volume should have been more 
carefully read.) 

A Course in Mathematics for Students 

OF ENGINEERING" AND APPLIED SCIENCE. 

By Frederick S. Woods and Fred- 
erick H. Bailey. Boston and New 
York: Ginn & Co. Vol. I.; 8vo.; 
cloth; 385 pages with diagrams. 
Price, $2.40. 
A text-book for students of engineering and 
applied science. The position of the authors 
as professors of mathematics hi the Massa- 
chusetts Institute of Technology assures the 
practical usefulness of the work. 

Problems in Strength of Materials. By 
William Kent Shepard. Boston and 
New York: Ginn & Co. 8vo.; cloth; 
70 pages. Price, $1.30. 
This aid to instructors is a collection of 
nearly 600 graded practical problems, on the 
strength of materials, for engineering pupils. 
A chapter on riveted joints, and a number 
of tables necessary to the solution of" the prob- 
lems are added. 

Health Education Series. Numbers 1 to 
14. Boston, Mass.: The Health Edu- 
cation League. 

With the view of promoting the knowledge 
of the laws of hygiene, the Health-Education 
League of Boston, Mass., publishes a series of 
pamphlets on how to guard one's physical well- 
being. The booklets are fourteen in number, 
and deal, in a popular manner, with all of 
the more important subjects that make for 
bodily health and vigor. It should be the duty 
of everyone to assist in the spread of these 
publications, for we are so closely linked to- 
gether in our daily life that disease is seldom 
confined to the individual who by carelessness 
or ignorance first allowed himself to become a 
breeding place for the germs that he spreads 
broadcast. The titles of the series are given 
below : 

No. 1. — Hints for Health in Hot Weather. 
Two, cents each, $1.50 per hundred. 

No. 2. — 'Milk. By Charles Harrington, M.D. 
Three cents each, $2.50 per hundred. 

No. 3. — "Colds" and their Prevention. Two 
cents each, $1.50 per hundred. 

No. 4. — Meat and Drink. By Ellen H. Rich- 
ards. Three cents each, $2.50 per hundred. 

No. 5. — Healthful Homes. Four cents each, 
$3.00 per hundred. 

No. 6. — The Successful Woman. By William 
R. Woodbury, M.D. Four cents each, $2.50 
per hundred. 

No. 7. — The Boy and the Cigarette. By H. 
Sterling Pomeroy, A.M., M.D. Five cents each, 
$3.00 per hundred. 

No. 8.— The Care of Little Children. By R. 
W. Hastings, A.M., M.D. Three cents each, 
$2.50 per hundred- 

No. 9. — The Plague of Mocquitoes and Flies. 
Two cents each, $1.00 per hundred. 

No. 11.— Tonics and Stimulants. By Ellen 
H. Richards. Two cents each, $1.50 per hun- 
dred. 

No. 12. — Emergencies. By Marshall H. 
Bailey, M.D. Eight cents each, $5.00 per hun- 
dred. 

No. 13.— Microbes Good and Bad. By Anne 
F. Rogers. Four cents each, $3.00 per hun- 
dred. '-"■'' 

No. 14. — The Care of Babies. Health Card 
(10x14) in Italian. By Gaetano Praino. 

Samples of these booklets will be sent post- 
paid to any address on receipt of price. 



Valve* Geabs and Indicators. A Manual 
of Practical Instruction in Valve 
Setting, Use of Indicators, and Other 
Details of Steam Engine Operation 
Essential to Efficiency and Economy. 
Part I. Valve Gears. By Walter S. 
Leland. Part II. Steam Engine Indi- 
cators. By Carl S. Dow. Chicago; 
American School of Correspondence. 
8vo.; cloth; 111 pages, illustrated. 
Price, $1. 
The authors have succeeded in producing a 
practical text-book written in plain and clear 
language. Formidable-looking formulas are 
avoided, and the student who wishes to un- 
derstand his subject will have no difficulty 
in following them through to mastery. The 
illustrations materially assist the text. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 14, 1908. 

AND BACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 



Addresser, envelop, R. N. Rogers 8761913 

Addressing machines and the like, self-feeder 

for, R. N. Rogers 876,914 

Advertising, automatic switching device for 

use In flaBh, L. K. Job 876,555 

Air brakes, automatic pressure retaining and 

fraduating release device for, Hillman 
Roberts 876,876 

Amusement novelty or theatrical device, 

P. W. Schmidt 876,731 

Animal trap, W. P. Tippit 876,414 

Animals, treating, F. C. Golf - . 876,632 

Annunciator, L. S. Scott 876,735 

Antisnoring device, C. F. Rohwer ~8"76,491 

Apples, potatoes, etc., device for culling and 

discharging, p. Huberty 876,805 

Artillery director, J. D. B. Fulton 876,343 

Automobile Jack, J. 1 c. Moore 876,824 

Automobile motor, B. R. Brown 876,769 

Ball for flower pots, detachable, 6. B.' 

Hart 876,872 

Baling press, Button & Hlmbury 876,553 

Barrel, J. J. Henry 876,801 

Barrel, metallic, J. H. La Fave 867,563 

Basin, folding wash, H. Barcalow 876,425 

Batteries, electrolyte for alkaline storage, 

T. A. Edison 876,445 

Bearing, antifriction, H. R. Plimpton, 2d.. 876,836 
Bearing, steel lined roller, A. P. Sloan, Jr. 876,499 

Bed, folding, N. Silverson 876,498 

Bed pan, G. M. White 876,671 

Beer apparatus, cooling coll for, G. Meldau 876,823 

Belt coupling, O. N. Tevander 876,607 

Billhead or statement, self-inclosing, J. Sou- 

der 876,743 

Binder, R. J. Copeland 876,624 

Binding clip, electrical, B. L. Barnes 876.515 

Block signal apparatus, A. Sevan .876,684 

Blower, powder, F. B. La May 876,362 

Boat, torpedo, S. Lake 876,564 

Boiler indicator, steam, J. F. Senter 876,497 

Boll weevil exterminator, G. W. Watkins. .. 876,612 
Bolt. See Stay bolt. 

Book, loose leaf, W. P. Pitt 876,395 

Books for binding, method and means for 
preparing the backs of. H. D. Baum- 

falk 876,516 

Boots and shoes, machine for separating or 

indenting stitches on, M. T. Denne 876,699 

Bottle, non-refillable, G. Martin 876.468 

Bottle washer, J. T. H. Paul 876,867 

Bottle washer, G. Failing ...876,706 

Bottle washing machine, J. W. Greer 876,798 

Bottle wrapper, Legge & Weil 876,365 

Bottle wrapper machine, W. D. Legge 876,364 

Box cover holder, W. R. A. Ball . 876,514 

Box making machine, McRae & Canby 876,485 

Box making machine. E. L. Tburber. 876,506 

Box or crate, M. N. Edwards 876,900 

Brake applying mechanism, J. M. Hlnes.... 876,456 

Brick press, J. 3. Nieters 876,388 

Bridle, S. D. Hawk. 876,715 

Bridle bit, G. F. Jungermann 876.461 

Broom holder. Rees & Fischer . . 876,589 

Broom protector, J. Kenny 876,884 

Brush, cleaning, R. T. Gillespie 876,540 

Brush, pneumatic, Matchette & Moukos 876,371 

Brushes and other manicuring article , han- 
dle of, A. C. Booth 876,317 

Bucket cleaning Bave all, W. E. Potts 876,837 

Buckle, I. A. Grey 876,799 

Buckle, repair, G. A. Buchholtz 876,688 

Burial case, J. Maxwell 876,822 

Cabinet, kitchen, Cooper & Albright 876,335 

Caisson construction, A. Z. McLeod 876,827 

Calculating machine, H. E. Goldberg . . 876,450 

Calendar, perpetual daily, Inch & Cramer 876,554 
Can testing machine, 0. J. Johnson .876,557, 876,558 
Can top and sample carrier, combined, G. T. 

Benson 876,427 

Can . Jugs, etc., closure for oil, G. T. Tabler 876,504 

Candlestick, A. A. Roland 876,401 

Cane, repeating torpedo, R. Bean... 876,683 

Canvas stretcher, Goss & Hansen 876.345 

Car bolster, cast metal, G. G. Floyd 876,448 

Car brake operating mechanism, N. Rushe 876,730 

Car, combination stock, T. M. Crepar 876,774 

Car coupling, Starblrd & Fox , 876,500 

Car for wire rope or suspension railways, 

trolleys, R. Pfaffenbacb 876,486 

Car frame construction, J. J. Hennessey.. 876,644 

Car, rocker bottom, H. C. Priebe 876,587 

Car stake and attaching means therefor, J. 

A. Toomey 876,415 

Car, vestibule door and trap, C.< E. Grif- 
fith 876,871 

Oars, system for automatically loading, W. 

J. Selleck 876,737 

Carbureter, J. F. Andres 876,678 

Carbureter, B. Gundelach.. 876,800 

Carpet cleaning machine. W. Farman 876,446 

Carpet stretcher, J. B. Logan 876,817 

Carriage top, W. J. Hoskyns. 876,905 

Cartridge crimper, G. T. Phillips 876,584 

Cash register, H. S. Hallwood 876,635 

Cash register, F. & R. Degenhardt 876,776 

Cement burning furnace, w; E. Snyder 876,602 

Centrifugal machines, apparatus for driv- 
ing, W. A. Macfarlane 876,368 

Centrifugal mill, H. Besser 876,765 

Chains, making, M. Fessler. 876,792 

Chair Iron, F. Chichester 876,525 

Channeler, C. A. Dawley 876,863 

Channeling machine, H. V. Halght 876,542 

Channels, apparatus for removing mud from, 

J. P. Ermellng 876,790 

Check holding device. F. P. Sweeney 876,745 

Chopper. See Cotton chopper. 

Cigar cutter and lighter, A. von Kaspts.. 876,883 

Cigarette machine, D. J. Campbell 876,327 

Circuit breaker, P. H. Thomas: 876,918 

Circuit closer, mercurial thermostatic, F, 

Cossor 876,773 

Circuit controller, electric motor, J. M. 

Joy 876,882 

Cistern, A. G. Peterson 876.392 

Clamp, L. LJunglof 876,908 

Climp for securing planks of scaffolds to- 
gether, applicable also for use in con- 
nection with planks for other purposes, 

Mitchell & Gunn 876,376 

Clevis, B. W. Cook 876,333 

Clevis, interlocking, T. Nelson 876,829 

Clock, watchman's, A. Ai Newman 876.655 

Clutch, friction, B. M. W. Hanson 876,543 

Clutch mechanism, R. H. Bowman 876,318 



Clutch operating mechanism, H. L. Turney 876,609 

Coal, carbonizing, Young & Glover 876,420 

Cock for beer apparatus, controlling stop, 

C. Meldau ....:...... 876,724 

Coin registering mechanism,' Powell & El- 
lis ...-. 876,586 

Coke bin and chute, G. F. Hurt 870,459 

Collar and necktie fastener for shirt bands, 

J. J. A. Miller 876,375 

Collar stlffener, M. Mann.. 876,369 

Comb fastening device, hair, O. Klauser. . 876,463 
Combs, manufacturing cotton, R. Jowett. . 876,358 
Ccmmode or closet seat, Eastman & Bethel 876,705 
Concentrator, centrifugal, Hearing & Dud- 
ley ' ...: 876,642 

Concrete construction, rein orced, F. N, 

Comitot i 876,694 

Concrete, me ans for reinforcing, E. G. Du 

Mazuel 876,471 

Concrete, preparing and storing, J. H. 

Magens 876,466 

Concrete, reinforcing, O. N. Mueller 876,480 

Control system, G. B. Schley.., 876,594 

Conveying mechanism, H. C. Tripp 876,608 

Cooker, flreless, W. C. Clingen 876,858 

Cooking canned goods, apparatus for, J. P. 

Ritchie , 878,660 

Coon and mink trap, J. B. Young 876,759 

Copying machine, A. D. Klaber 876,561 

&n gatherer and picker, J. E. & J. P. 

Larson , 876,464 

Corn husking machine, J. Hettrich 876,802 

Corn popper, N. W. Emmer ; 876,786 

Corn topper, S. B. Woods 876,615 

Cornmeal product, E. ;W. Simons 8f6,662 

Cotton chopper and Cultivator, W. J. 

Smith )»..;.'; 876,664 

Cotton cleaner, F. Phelps. 876,394 

Cotton gin; B. Thpeps 876,412 

Coupling, D. McDonald 876,484 

Cranes, safety device for electric, M. R. 

Sullot 876,503 

Crate, banana, T. H. Ruddiman 876,592 

Cross heads, lubrication of, J. Johnson 876,717 

Cultivating and root harvesting machines, 

guide for row, G. F. Conner 876,623 

Cultivator, S. B. Bailor 876,513 

Current machine in parallel, means for oper- 
ating alternating, Brooks & Akers .... 876,689 

Curtain, drop, M. Ti. Sickles / 876,844 

Curtain hanging apparatus, T. E. Shevill 876,405 

Curtain pole, J. Williams 876,672 

Curtain shade bracket, J. W. Tatum.. 876,411 

Cut-off, water, W. z. Brown 876,687 

Cutting and facing tool, W. S. Watson 876.852 

Dental extractor, o. Chollnsky ....876,626 

Dental tool, L. S. Robinson 876,842 

Design transferring apparatus, A. G. Schultz 876,733 

Detaching device, A. Barna 876,762 

Dish, cereal, L. T. Klnert 876,808 

Display case, W. A. Van Brocklln 876,889 

Door fastener, s. Olson 876,831 

Door hanger, J. H. Burkholder. . , 876,621 

Door lock, combination, B. J. Hofheinz. . 876,550 

Door, metallic,' J. O. Emrich. . .». . . 876,788 

Dredgejr and scraper, C. H. Gunn. .. ... ... 876,634 

Drying cylinder, W. M. Cummer 876,440 

Dump and hopper, combination, T. Carroll 876,896 
Dye and making same, anthracene, M. A. 

Kunz 876,810 

Dye and making same, red, R. pummerer 876,839 

Egg beater, J. A. Hoffman 876.549 

Egg preserving apparatus, H. J. WIntherlich 876,757 

Elastic wheel, L. A. Garcbey 876.537 

Electric machine, dynamo, C. E. Lord.. 874,568 

Electric switch, C. G. Perkins 876,910 

Electric switch, H. Drewell 876,701 

Electric switch or cut-out, I. Kltsee.. 876,809 

Electric time switch, Venner & Grlesbacb 876,416 
Electric wires, Junction box for, L. P. Blie- 

meister 876,619 

Electrical distributing rack, C. A. Rolfe.. 876,400 
Electrical register and system therefor, L. • 

A. Schmidt 876,595 

Electromagnetic waves, means for produc- 
ing, J. "MurgaSiV. 876,383 

Elevated carrier, A. H. Neller 876,578 

Elevator, Bradford & Chatfleld 876,432 

Elevator, L. M, Shaw 876,599 

Embroidering a fabric with pile threads In 

patterns, machinery for, F. Kleutgen . . 876,562 

Engine, G. W. Wilson ...876.890 

Engine cooler, gas, F. L. Orr 876,832 

Engine starting mechanism, Internal com- 
bustion, H. A. Johnston 876,460 

Engines, charge forming device for Internal 

combustl op W. Brothers. 876,519 

Envelop machine, F. A. Burnett 876,689 

Equalizing mechanism, F. Mueller. 876,381 

Erasing shield for draftsmen, L. Hall 876,451 

Exhibiting dvice, W. V. D; Kelley 876,907 

Explosive engine, Hooper & Hutchins 876,878 

Eye shade, J. w. Alderson 876,678 

Fabric. See Wire fabric. 

Fabric, Vermllyea & Hammersley 876,760 

Fabrics, means for producing selvage In 

loom woven, L. E. Salisbury 876,494 

Feed packing machine, J. M. Nikolai 876.389 

Feed water governor, J. B. Mowry.. 876,725 

Feed water heater and purifier, J. C. Jones 876,357 

Feeding mechanism, F. Mueller 876,382 

Ferrous carbonate, composition for the pro- 
duction of, J. K. Lilly 876.368 

Ferrule, detachable, Scott & Whipple 876,734 

Fibrous stock feeder, s. W. Woodbury, 

reissue . . 12.740 

Fifth wheel antirattler, L. E. Hickok. . . . 876,545 
Fifth wheel antirattler vehicle, L. E. Hickok 876,547 
Filaments from viscose or similar material, 

£ reducing and forming twisted, C. A. 
rnst 876,533 

File ring, L. M. Morden 876,474 

Filtering viscose and similar viscous sub- 
stances, Ernst & Hamlin 876.901 

Finish remover, C. Ellis 876,532 

Fire alarm, automatic. S. Murray. . 876,384 

Fire alarm system, M. A. Abrahamson. . . . 876,512 

Fire engine, traction, W. H. Shaf er 876,404 

Fire escape, A. Reuter 876,840 

Fire escape, W. R. Arnold 876,893 

Fire extinguisher, H. Sieben 876,917 

Fire extinguisher, chemical, M. Breslauer, 

876,320, 876,321 

Fireplace, H. M. Walker 876,670 

Fireplace or stove, E. C. L. Close.. 876,692 

fireproof door. J. O. Emrlch 876,787 

Fireproof wall and partition, J. D. Sullivan 876,605 
Fishing tackle, automatic, H. A. Schmidt.. 876,732 

Flies, device for attracting, B. W. Sims 876,740 

Floor, T. Cantwell 876.436 

Floor Jack, C. H. Coldwell 876.693 

Flour packer, E. G. Staude 876, 603 

Foldable box, C. F. A. Eddy 876.531 

Folding seat, E. LiBdOW 876,367 

Forging and welding metallic rings, machine 

for, J. Glrlot 876.709 

Fruit conveyer, M. B. Dorman. 876.529 

Furnace charging box, G. A. Hassel...... 876,040 

Furnace door. H. H. Magwlre 876,819 

Furnaces, hood for hot air. E. O. Hasklns 876,873 
Furnaces of the channel type, metbod of 
and: means for. utilizing the heat in. G. 

Grondal 876,712 

Furniture, metal, M. E. Stockwell 876,888 

Game apparatus. 3. Brucker 876,324 

Garment supporting clasp, W. W. John- 
son 876.881 

Gas burner, E. G. Van Zandt 876.507 

Gas converting process, G. C. Carson 876,437 

Gas meter, T. C. E, & W. J. Henning 876,875 

Gas plants, pressure; regulator for com- 
pressed. L. Karger "■• 876.359 

Gas producer, W. J. McClurg 876.575 

Gas producing furnace, C. Gamer 876.903 

Gate. S. D. Fry 876.342 

Gate, K. Lanflan 876,565 

Gear, change speed. H. Dunholter. 876.337 

Gear, differential. P. Stelnhauer 876,501 

Gear for lifting and transporting cargo and 

the like goods, S. J. E. Jorgensen.. 876.559 
Gear, friction transmission. " G, T. Stamm 876.847 

Gear, transmission. W. S. Hovey .876,355 

Gland or swab holder, W. Slaydon 876,601 

Glass rolling apparatus, wire, A. Meyer 876,853 

Glass smoothing compound, plate, F. H. 

Findon, Jr. 876,447 

Governing gear for internal combustion en- 
gines, Crossley & Atkinson 876,439 

Governor, steam engine, J. W. Kleinhan.. 876,647- 

Grain binder attachment. M. Brown 876.520 

Graphophone. D. Higham 876.350 

Grate. J. Reagan 878,728 

Grinding machine, J. E, Fry ,.,.,,, 876,449 
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"Star' 

Automatic 
Cross 
Feed 

FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca halls, N.Y., U.S. A. 



F004 and 
Power 
Screw Cutting; 

Lathes 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Cnnt anrl Dnuiar "'"' Turret Lathes, Plan- 

rOOX ailU rOWBr era, Shapers, and Drill Presses. 
SHKPARD LATHE CO., 133 W. 2d St. Cincinnati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 
VEEDER MFG. CO. 
IS Sargeant St. 
Hartford, Conn. 
Cycl meters. Odometers, 
Tachometers, Counters 
and Fine Castings. 
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ORIGINAL BARNES 



Posit 
Feed 



i ve Upright Drills 



lO to 50-inch Swing 

Send for Drill Catalogue. 

W. F. & JNO. BARNES CO. 

(Established 18T2) 
1999 Ruby St.. Rocktord, III. 





JAGER Marine 
•4-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions 
Sizes3to60h. p. Send forcatalog. 

CHAS. J. JAGER CO. 

281 Franklin, cor. Batterymarch St. 
Boston. Mass. 



Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine suppl 
with a power base, pinion, countershaft, etc, 
can be worked as an ordinary power 
machine or taken from its base for 
use as a hand machine. Pipe V-i in- 
to 15 in. diameter handled easilv \u 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. 




Branch Office, 60 Centre St., K. Y, 



K. BARNES 
ELEVEN-INCH SCREW 
JUTTING LATHE 




For foot or power as 
warn ed. Has power 
cross feed and com- 

Eound rest. A strictly 
igh grade, modern 
tool. Ask us for print- 
ed matter. Descriptive 
circulars upon request. 
B. F. BARNES CO. 

Kockfbrd, 111. 

European Branch, 149 Queen 

Victoria St.. London, E. C. 



MO MOTORCYCLE 

We have the largest line of New 
and used Motor Cycles, Parts and 
Supplies in the country, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
and only excliihive .Motorcycle 
House In the world. Send for our 
1908 Catalog. Repairs a specialty. 

ilotors and Castings for Air Ships 

Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo. 




the Nulite IT* Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. t3?"Writ« for 

catalogue and prices. 

Chicago Solar Light Co. DeptG. Chicago 




The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, KdiLors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can ,ie 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or bv mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consult <ln red Safet 1 
Pin Co., Boil21. Bli»»..ifle!d. V 
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To Book Buyers 

We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 



Grinding machine, fluid pressure operated, 

J. G. Blessing 876,428 

Grinding machine, surface, It. C. Matthews 876,372 
Guns, combined frame and false barrel for, 

Markhnm & Roe 876,370 

Hair curler, W. V. Schacht 876,402 

Ha ir waver, F. W. Lowe 876,569 

Harrow riding attachment, T. C. Tobin .... 876,748 
Head block plate and perch connection, L. 

E. Hickok 876,544 

Head screen. Harrison & O'Brien 876,452 

Heading and shingle machine, J. & J. H. 

Street 876,502 

Headlight, adjustable, Porter & Harbaugh 876,488 
Heating apparatus, Schramm & Becker.. 876,495 
Ilefls. soles, etc., finishing surfaces of, W. 

W. Crooker 876,861 

Hitching weight or anchor, J. H. Chamber- 

lin 876,328 

Hoe, C. A. Long 876,049 

Hollow article mold, Kerr & Smith 876,719 

Horse blanket, E. Caldwell 870,435 

Horse blanket, W. S. Katzenmeyer 870.500 

Horse cleaning implement, W. I<\ Blaisdell.. 870,700 

Horseshoe, Gardner & Grosjean 87G.629 

Horseshoe calk, D. Stone 876.606 

Hose band clamp, J. B. Driscoll 870,702 

Hosiery, manufacture of, G. H. Gilbert 876,797 

Hot air engine, Mayr & Wallace 876,374 

Hot air furnace, Murdoch & Ludt 870,481 

Hot air furnace, A. M. Beale 876.6S2 

Hot water bottles or the like, making socket 

members for, Kraft & Schweinert 870,861 

Hydraulic jack, punch, and similar machine, 

J. Weeks 870,920 

Hydraulic press, T. II. Mapp 870,821 

Hydrocarbon burner, It. V. Hoffman 870.457 

Hydrocarbon burner. S. Morris 870.470 

Ice machine press, D. L. Ilolden 870,352 

Implement handle. O. Kampfe 870.718 

Index for books. O. W. Hoggs 870.707 

Index system, card. S. S. Bradway 870.319 

Indexing or dividing head, E. J. McClellan 870,574 
Indicator. See Street or station indicator. 

Inkwell. W. W. Owens 870,720 

Inkwell. S. Wagner 870,751 

Inkstand. W. I. Tisdale 870.608 

Inking pad receptacle. It. W. Roberts 870,398 

Instruments, accenting device for automatic 

players for. F W. Draper 870,442 

Insulator, R. C. McNutt 876,828 

Internal combustion engine, Miller & Adam- 
son . ., 870.472 

Internal combustion engine, F. C Gordon.. 870,870 

Intestine cleaning machine, F. Glas 876.344 

Ironing board, F. M. Bugbee 870.857 

Ironing board cover, E. Stone 870.410 

Irrigation gate box, R. II. Howard 870,879 

Jeweler's gage, Dauner & Werrmann .... 870.090 

Joint. H. F. Rasor 876.490 

Journal box, lubricating, C. Seidel 870,403 

Kiln for coking peat or similar material. 

M. Zeigler 876.421 

Kite attachment, C. B. Carroll 876.690 

Knitting machine, E. Lippitt 876.815 

Knob fastening, door, J. F. Smart 876,845 

Knot tying apparatus for bags, etc., C. D. 

Myers 870,573 

Ladder and trap door mechanism, T. M. 

Houghton 876,354 

Ladder or inclined way for raising and 
lowering barrels, etc., portable, J. 

Max 870,373 

Lamp, electric, J. De Martino 870,922 

Lamp filaments, making electric, Clark & 

Parker 876.B31 

Lamp filaments, making incandescent. W. 

G. Clark 876,330, 870.332 

Lamp filler, II. Ellis 870.784 

Lamp, incandescent electric, Parker & Clark 876,390 

Lamp, incandescent gas, H. M. Eagon 870,444 

Lamps and other burners, wick attach- 
ment. E. W. Burrows 876.5211 

Latch. M. J. Ostul 876,581 

Lathes or other devices, feeding mechan- 
ism for. H. P. Kraft 876,360 

Level, E. A. King 870,720 

Linotype machines, adjustable trimming 

knife for. Ca ine & Mitton 876,524 

Lithium compounds, preparing pure, W. E. 

Wadman 870,851 

Lock and latch. T. Hall 870,348 

Lock or latch, W. V. Brown 870.323 

Locket and similar article, J. A. Fuller.... 876.002 

Locomotive tender loader, F. S. See 870.738 

Locomotive turn tables, safety means for, 

J. W. De Long 876.098 

Logging grab, II. F. Martin 876.652 

Loom, hand. R. K. Lenox 876.813 

Loom shedding mechanism, Holmes & Cowan 870,353 

Loom, weft replenishing, H. Wyman 870,418 

Looms, individual take up mechanism for 

narrow ware, A. II. Steele 870,407 

Looms, machine for making false reeds for, 

W. E. Wingate 870,014 

Mail bag catcher, E. Piland 876,835 

Mail bag catching and delivering apparatus, 

J. B. Dawson 876,864 

Mail box, automatic, O. A. Larson 876,811 

Mail delivery apparatus, rural, J. M. Bran- 
ham 876,433 

Malt kiln, 11. Wettig 876,756 

Match machine, W. E. Williams 876,921 

Measure, L. C Farmer 876,339 

Metals, precipitating, J. E. Greenawalt. . . . 876,346 

Milking machine, D. T. Sharpies .. 876.598 

Miter box, E. D. Bjork 876,315 

Miter box. C C Galentine 876,795 

Mixing and kneading machine, W. &. M. 

E. Gray 876,633 

Mixing machine, T. C Hughes 876,356 

Mixing machine, A. Stein 876,408 

Molded articles, making, II. Dresler 876,783 

Molding machine, L. H. K. Brodie 876,322 

Motor controlling device. W. E. Date 876,441 

Mower, W. W. & H. IT. Hare 876.637 

Mower grass receptacle, lawn, D. G. Davis 870.097 

Mower, lawn. E. M. Stapleton 876,665 

Mowers, cutting apparatus for, W. J. Need- 
ham 876,054 

Music leaf turner, E. P. Dorward 870,781 

Musical instrument, stringed, W. I). Boh- 

nenberger 876,430 

Musical instrument, pedal connection for. 

O. Dreger 870,443 

Nail inserting machine, A. D. Elliott 876,626 

Nest, poultry, J. A. Secrest 876,916 

Nitrotienzanthrone compound and making 

same, Bally & Wolff .876,679 

Nozzle, E. Gerlach 876,796 

Nozle, spray, W. II. Ilenrd 876,453 

Nut lock, C H. Bioknell 876,314 

Nut lock. F. R. Sm"' 876,741 

Oil attachment for handsaws and the like. 

F. Culbertson 876,695 

Oil burner, M. S. Conly 876.898 

Oil extracting apparatus, V. J. Lauenuan. 870,303 
Ordnance, firing mechanism for, II. '1'. 

Wheeler 876.510 

Ore concentrator. P. Harden 876,713 

Ore crushing machine, J. B. Albers 876,892 

Ore roasting furnace, A. D. Lee 876.567 

Ore tank, revolving, A. J. Garver 876.539 

Packing, shaft, J. Wilkinson 8T6.613 

Pan. See Weigh pan. 

Pane securing means. N. Fells 870,791 

Paper clip, M. E. Thompson 876.667 

Pawl operating mechanism, automatic, W. 

E. Waldron 876,752 

Pencil sharpener. C Spiro 876.744 

Penholder, W. E. Forman 876.708 

Phonographic record cabinet, R. A. Denovan 876.865 

Piano. R. Fromsdorf 876.535 

Piano, automatic. M. Clark 876,438 

Pile fabric cutting machine, weft, Keigh- 

ley & Netherwood 876.402 

Pipe covering. M. Sullivan 870.600 

Pipe wrench, Lubke & Reed 870.051 

Pipe wrench, J. Hughes 870,710 

Pipe wrench, strap, Martin & Ogden 870.469 

Piston, P. A. Wille 876.853 

Piston closure, trunk. W. V. Harder 876.030 

Plaiting machine, F. E. Warner 876.611 

Planter, seed, J. H. Gardner 870,538 

Platen locking mechanism. A. J. Seaman.. 870,490 
Plows, level indicator for, G. W. & E. 

Thurmond 870,747 

Plowshares, device for holding, P. V. Bur- 
gess 876,325 

Pneumatic carrier. M. R. Collins 876.859 

Post binder. W. L. Van de Wiele 870.749 

Potato digger and separator, combined, R. 

L. Pettlt 876,834 



INSTRUCTIVE VOLUMES. 



Home Mechanics 
for Amateurs 

This book has achieved anunparalleled success in one 
week, and a Special Edr 
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HOME 
MECHANICS 

/*■ 

AMATEURS 



tion of 4.000 copies bas been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
bow to make things the 
right way— the "only ' way 
—at small expense. It will 
prove of value to you— 
much more than you real* 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent-the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

37t J'nges itVH Engravings Price $1.50 




TWENTY-THIRD EDITION 

Experimental Science 

By GEORGE N. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 

Pages. 900 Illustrations. Cloth Bound.Postpaid, 

«5.00. mOS Morocco, Postpaid, 17.00. 

KXPUtllMKNTAI, SCIENCE is so well known to 

mnny of our readers (hat it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderf u I discoveries 
of modern times might 
be fully described m its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example. 
nave been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to tbe work In 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of tbe increased 
size of the work, it bas 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




REVISED and ENLARGED EDITION . 

The Scientific American 

Of Receipts 
Notes a.r\d 5 
Queries. ^ 



Cyclopedia 



15,000 Receipts. 

Price, $5.00 in Cloth. $6 

in Half Morocco. 

This work has Deen re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general rea der It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
t h e Cyclopedia m ay obtain 
the 

1901 APPENDIX. 
Price, bound in cloth, $1.00 



734 Pages. 

• in Sheep. $6.50 
Post Free, 



postpaid. 




Jt/I a |^» | s * Stage Illusions and Scientific Diver 
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sions, including Trick Photography 

' This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
tbe year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by tbe 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s w r d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograpn- 
ic tricks, and. the projec- 
tion of rroving photo- 
graphs are all well de- 
scribed and Illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be tbe Stand" 
ard Work on Magic. 
420illus. Price $2.50. 



PK1NS. 5*18 pages. 



JUST PUBLISHED 



Scientific American 
Reference Book 

I 'J mo. 510 Pages. Illustrated. 6 Colored 
Plates. Price $1.30, postpaid 

Tbe result of the queries of 
three generations or readers 
and correspondents is crystal- 
lized in this book, which has 
been in cunrse of preparation 
tor months. It is indispensa- 
bl e to every family and busi- 
ness man. it deals with mat- 
ters ot interest to everybody. 
The book contains 50.000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
'■ Scientific American Refer- 
ence Book " has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It i s a book of everyd ay reter- 
erci more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone nave made it possible for the publishers of 
tbe Scienti tic American to present to the purchasers 
of this book a remarkable segregation of information. 

MUNN & CO., Publishers, 361 Broadway, NEW YORK 




l'ower transmitting mechanism, R. D. Mayo 876,571 

Preserving, E. Janitzky 876,800 

Press, N. W. Crandall 876.89D 

Printers' rollers and the like, machine for 

cleaning, C. B. Cutler 876,330 

Printing press, reciprocating motion, C. L. 

Robinson 876,590 

Printing press, tag and label, F. C. Jamie- 
son 876,646 

Printing, water color, C. S. Heermance... 876,643 
Propelling apparatus, boat, J. A. Mcllwee. 876.385 
Propelling vessels, means for, M. F. Maus. 876.470 
Pulverizing mills, mortar for, J. Lavagnino 870,812 

Pump, B. R. Blanchard 876.018 

Pump, oil, D. F. Colldeweih 876.022 

Pump operated, by compressed air, D. W. 

Starrett 876,848, 870.1810 

Push button snap switch, J. A. York 870.511 

Puzzle, Dever & Delzeit 876.779 

Puzzle, W. H. Maltbie 876,820 

Radiator mounting and connection, M. J. 

Harkins et al 876,714 

Railway block signaling system, automatic, 

S. M. Young l 876.419 

Railway brake setting apparatus, J. J. 

McNamee 876,387 

Railway, electric, O. D. Prescott 876,659 

Railway journal box appliance, W. F. 

Bentley 876,764 

Railway switch safety appliance, J. W. 

McManama 876,577 

Railway system, electric, Rappleye & De- 
vine , ... . . 876,489 

Range, W. M. Fulton 876,536 

Razor holding and stropping device, G. W. 

Mosby 876,825 

Razor strop or device for stropping razors 

or blades, A. Craig 876,528 

Recorder, R. A. Wood 876,854 

Keel clamp, C. B. Kuhl 876,648 

Reflector, heat, B. C. Oblinger 876,909 

Rein coupling, T. Forstuer 876,341 

Relay, polarized, C. H. Thordarson 876,413 

Release starter, automatic electrical, A. J. 

Burns '. 876,320 

Retort furnace, regenerative, R. Ziesing. . 876,891 

Road machine, S. W. Smith 876,840 

Roadway, G. A, A. J. & E. E. Mitchell... 876,377 

Roasting apparatus, meat, L. Nelson 876,579 

Rolling mills, table operating mechanism 

for, F. C. Biggert, Jr 876,894 

Roohog fastener, A. E. Roever 876,843 

Roost, poultry, S. Percival 876,833 

Rope holding device, W. Brundell 876,770 

Rope splicing device, Melland & Nield.... 876,572 

Rotary engine, F. A. Cleveland 876,691 

Rotary engine, A. F. Ford 876,707 

Rotary engine, E. II. Barrett 876,763 

Rotary engine, E. E. Lord 876,818 

Rotary motor, J. C. Renter 876,396 

Safety system, electric, II. A. Hill 876,804 

Sad iron, electric, W. M. Harwood 876,639 

Sandpapering machines, means for lubri- 
cating, J. L. Perry 876,911 

Sash fastener, F. H. Bleyer 876,429 

Sash, metallic window, E. H. Johnson.... 876,556 
Sash opening and closing device, window, 

A. Plass 876,487 

Saws, roller guide for band, Lippmanu & 

McKinney 876,816 

Scraper, W. Erdmann 876,789 

Scraper, floor, A. Kilbury 870,885 

Screen and washstand, combined, A. L*. 

Jones 876,807 

Screw driver, ratchet, J. P. Bartholomay . . 876,680 
Screw machine, automatic, II. B. Lester. . . 876,814 

Seal, car, E. S. Prior 876,838 

Sealing and vacuum releasing device, jar, 

J. L. Rollins 876,591 

Seat. See Folding seat. 

Seat structure, spring, J. H. Cook 876,527 

Separator for collated articles, B. F. Ennis 876,627 
Sewing machine, boot and shoe, Murphy & 

Putnam 876,482 

Shackle, lifting, C. A. Terry 876,505 

Shade or curtain holder, .adjustable, G. F. 

Shermer 876,738 

Sharpening plowshares, disks, etc., ma- 
chine for, D. II. Sneed 876,742 

Shoe lining, backstay, and counter, J. 

Mitchell 876,473 

Shoe, low cut, W. G. Ciopton 876,897 

Show case, J. F. Bierend 876,617 

Shutter, flexible or rolling metallic, A. Rush 876.593 
Shuttle threader, J. N. Le Vasseur-Belisle 876,465 

Sign, advertising, L. J. Lundgren 876,570 

Sign, street, A. O. Warner 876,754 

Skidding device, slack pulling, J. A. Haus- 

felder , . . . 876,874 

Skiving machine, gage, M. Cavanagh 876,772 

Sleeper attachment for day coaches, J. A. 

Shires 876,887 

Slough filler. Marsh & Timson 876,467 

Socket shell, H. Ilubbell 870,552 

Solder wiping machine, Lovell & Fahrney. 876,050 
Socket shells, cannisters, etc.. means for 

locking caps to, A. C. Gaynor 876,630 

Spades, shovels, and handles, attachment 

for, A. Fossel 870.793 

Spark arrester, G. A. Volby 870.417 

Speed regulator and indicator, W. W. 

Wooster 876,67:', 

Spooling machine, F. L. Atherton 876,701 

Spraying device for stock, automatic, H. 

Hollowell 876,458 

Sprinkler beads, cover and drain attach- 
ment for, E. F. Cardell 876,771 

Stacker, hay, (I C. Denenny 876,778 

Stamp, C. S. Anderson 876,677 

Stanchion, cattle. L. T. Rasmussen 876,588 

Stay holt, flexible, H. A. Pike 876,912 

Steam boiler, C. D. Mosher 876,477 to 876,479 

Steam drier, Ilageman & Broderson 876,347 

Steam engine, II. C. & L. S. Wolf 876,758 

Steam shovel, J. J. Benedick 876.517 

Steel, cementation of, C. Davis 876,802 

Stereoscope, K. E. Clark 876,329 

Stock treating apparatus, live, F. C. Goff. 876,631 
Stone, manufacture of artificial, H. Dresler 876,782 

Stop motion, D. B. Hathaway 876,349 

Street or station indicator, Iliggins & 

Harmes 876,803 

Street sweeper, C. K. Pevey 876,727 

Sulphides and producing vanadium, reduc- 
ing metallic, F. M. Becket 876,313 

Surveying and navigation, combination of 

means for, R. L. Stevens 876,604 

Suspender end, C. E. Wyant 876,855 

Swing, observation, W. S. Ritch 870,841 

Switch stand and signaling device there- 
for, H. C. Odenkirk 876,830 

Switches, wall box for electric, R. W. 

Ilollis 876,877 

Tag for phonographic record cases, J. W. 

Ellis 876,785 

Tandem mill, C. W. Bray 876,895 

Tanning, G. II. Pendleton 876,583 

Tap, beer, W. D. Myers 876,483 

Tap holder, W. A. Leonard 876,723 

Telegraph system, J. J. Ghegan, reissue... 12.739 

Telegraphic 'ey, R. K. Patterson 870.391 

Telegraphic transmitter, D. S. Troth 876.609 

Telegraphy cable, I. Kitsee 870,886 

Telephone system, non-interfering party 

line, W. R. drown 870,434 

Telephones, time indicator for, Rounsevill & 

Bilms 870.493 

Thill coupling, C. C. Bradley 870,020 

Thresher an. separator, combined, C. & 

G. F. Batke 870.081 

Ticket. Fritch & Drewry 870.794 

Ticket holder, Downing & McHugh 870,860 

Ticket, railway fare and transfer, W. L. 

Riemer 870,729 

Tile fastener, H. L. Robinson 876,399 

Timepieces, winding indicator for, A. G. 

Kountz 876.721 

Tire, cushion, C. Zeglen 876,616 

Tire, spring cushioned, I. Hodgson 876,645 

Tire, vehicle, F. A. Seiberling 876.597 

Tire, wheel, T. J. McCarthy 876.826 

Tongs carrier, W. E. Sandford 876,661 

Tongue supporter, wagon, Abrams & Doyle. 876,760 

Tongue, vehicle, A. M. Warner 876.610 

Tool, combination, J. .T. Albrecht 876,675 

Tool, combination, J. M. Wallace 876,919 

Toy. illuminated. Siever & Nefflen 870.739 

Transmission tower, D. R. Scholes 876,596 

Trap, C. N. Harrington 876,638 

Trolley, J. II. Kroen 876,722 

Trolley guard, C. W. Sheehan 876,600 

Trolley harp, B. L. Dresser 876,700 

Trolley pole controller, 0. A. Ross 876,492. 
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Classified Advertisements 

Advertising: in this column is 7 5 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. AH orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

LOCAL REPRESENTATIVE WANTED. — A laree 

income assured to anyone wno will aci as our repre- 
sentative after learning our business thoroughly by 
mail. Experience unnecessary. All we require is hon- 
esty, ambition and willingness to learn a lucrative busi- 
ness. No soliciting or traveling. An exceptional op- 
portunity for those desiring to better their conditions 
and make more money. For full particulars write 
nearest office for free book No. 378 National Co-oper- 
ative Realty <"o.. Athenaeum Building, Chicago. III. 
Mar den Building, Washington, D, C, Phelps Building, 
Scranton, Pa. 

MONEY-MAKING BOOK. -Tells how anyone (regard- 
less of age, sex, location, experience or present occupa- 
tion) can at once start a spare time business without 
capita' ; h<>w I started with $£ and made thousands ; 
unusual and fascinating home or office work; 1.000 
suggestions; circular free. Hollis Corbin, 13(i6 Chest- 
nut Street, Philadelphia. 

INCORPORATE FREE, any State. *ou pay expenses. 
f rake stock for services. Reliable stock salesmen re- 
commended. Everything supplied, books, seal, by- 
laws, etc. Particulars free. Lawyer Aulls, Elmira, N.Y. 

BUILD A $o,000 BUSINESS in two years. We start 
you in the collection business. No capital needed ; big 
field. We teach seeiets of collecting money; refer busi- 
ness to you. Write today for tree pointers and new plan. 
American Collection Service, 23 State, Detroit, Mich. 

I MADE $50,000 in five years in the mail order busi- 
ness; began with $5. Anyone can do the work in spare 
time. Send for free booklet; tells how to get starte*. 
Manager, Box 570, Lockport, New York. 

NEW ZEALAND.— To manufacturers and exporters 
we are prepared to take up any lines of merchandise 
and introduce same throughout New Zealand. Corres- 
pondence invited. Speight, Palmer & Co., limited, 
Wellington, N. Z. 

INVENTORS.- Send for free sample copy '* World's 
Progress," devoted to interests of inventors. All latest 
developments in scientific and industrial world. 
World's Progress, 51b U'tb St.. Washington, I>. C. 

PATENTED KEROSENE INCANDESCENT BURN- 
ER. 70 candle power; used on any lamp; saves 50 per 
cent, kerosene. Ready seller everywhere. Exclusive 
territory. Write for particulars. b\ C Gottschalk, 265 
Broadway, New York, 



FOR SALE. 



THE LOGAN Automatic Ventilator Sash Lock. Bur- 
glar's jimmies useless; closing sashes locltsit; cannot 
be unlocked except sashes are closed; no rattling; 
made cheaply, G. M. Logan, 4518 Washington, St. Louis. 



PATENTS FOR SALE. 

FOR SALE.-U. S. Patent No. 850.S68. Combined re- 
cord-making and selt'-playing attachment for pianos. 
Instantly reproduces the finished pertormer according 
to his own rendition; makes any nu'nber of duplicates. 
Plays in any key. A correct record made of any com- 
position though youc.nnot plav. Address the patentee, 
Gottlieb Mobr, Cedarville, West Va. 

ON ACCOUNT OF LACK OF CAPITAL we wish to 
interest responsible parties in our latest beer racking 
machine. Iola Mnfg, 10-43 Hetcher St., Chicago, 111. 



HELP WANTED. 

COLLEGE MEN. -Positions open with leading firms 
and manufacturei s. Choice of location. Salaries $600 
to $1,200. For particulars write Hapgoods, 305 Broad- 
way, New York. 

AGENTS TO SELL PATENTED DEVICE, removes 
instantly obstructions in waste pipes from kitchen sinks, 
wash basins, etc., saves plumbers'bills, good side line, 
-I. E. Kennedy, S03 Callowhill St., Philadelphia, Pa. 



AGENTS WANTED. 

GRE-SOLVENT instantly dissolves madhine-grease, 
paint, ink, etc., from hands. Beneficial to skin. Sells like 
wildOre to every mecnanic. Big profits. Free sample. 
Do it now. Utility Co., 640 W. 44th St., N. Y. City. 

20th CENTURY (FLEXIBLE BLACK) CHAMOIS 
"RUBS." Best quality chamois in practical economical 
form. Better, and at 1-G cost of whole chamois, tor 
washing, cleaning, polishing in houses, stores, shops 
jxnrages, stables, engine rooms, etc. Retail 25c. Special 
circular. 20th Century Mf£. Co., 19 Warren St., N. Y. 

N-'UV YORK BRANCH of leading European engine 
nicking firm wants agent in every city. High com- 
mission. Give references. For information and full 
particulars address Agent, Box773, Naw York. 



SHAVING. 

"RLCARBONIZED" RAZORS NESD NO HONING. 
Money back on demand. With my exclusive process 
only good blades are marketed. By mail $3.50, post- 
paid. Sidney Levy, 1140 Broadway, New York. 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH is the best finish made 
for floora and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send forfree 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 366 At- 
lantic Avenue, Boston, Mass. 



MISCELLANEOUS. 

b^rfOSK WE COULD FURNISH YOU a better 
smoking tobacco than you ever tried for less money? 
Interest you, wouldn't it? Our booklet free, will prove 
our claim. Dept. 11. Wilda Tobacco Co., Chatham, Va. 



AUTO ACCESSORIES. 

TIRES 1 ALL STANDARD MAKES at bottom prices. 
New seconds casing and lube cheap. Reasonable re- 
pairing and recovering. Wm. M. Sharpe, 118 West 
Broadway. Phone 920 Worth, New York. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yearly subscription, &2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, Box 450, N. t. 



BOOKS AND MAGAZINES. 

"TROPICAL AND SUB-TROPICAL AMERICA." 

the new illustrated magazine on South and Central 
America, Mexico and West Indies. First nuraberisout. 
Price $1 a 7 ear. 3 months' subscript! on, 25c . will show its 
value. Tropical America Pub. Co., 18 Frankfort St., N. Y. 

ELECTRICIAN AND MECH ANIC.-Practical month- 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
telegraphy, electroplating, electrical wiring, me- 
chanioal drawing, using tools, furniture construction, 
boat building, all kinds of mechanical work. One 
dollar yearly ; trial subscription for three months, 
twenty cents. List of electrical and mechanical books 
free. S. A. Sampson Pub. Co., 6 Beacon St., Boston, Mass. 



ASTRONOMY. 



STARS AND PLANETS.-Learn to know them at a 
glance! Astronomy in simplest and most fascinating 
form. The Luoiinr'us Revolv ingPlanispuere shows clear- 
ly principal stars visible any hour in vear. Simple handv 
reliable. Only 8'Jc. T. Whittaker, 123 Bible House N Y* 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
photo Beacon. The editors of each now join in making 
a magazine which should be in the hands of every pho- 
tographer, professional or amateur. 15 cents monthly, 
fl.50 per year. Three specimen copies for a quarter. 
Am. Photographic Pub. Co., 361 Broadway, New York. 

A COOKE LENS FITTED TO YOUR KODAK or 

other camera, gives sharp pictures where other lenses 
fail. Write today tor Cooke Booklet " E " with " Helps 
to Photographers." Taylor, Taylor & Hobson, 1,135 
Broadway, N. Y. 



EDUCATIONAL. 

LEAUN MORE AND EARN MORE. — We teach 
Tjaw, Engineering, Oratory. Advertising. Business Cor- 
respondence, Short-Story Writing and ISO others. Best 
school on earth. Small cost. Easy payments. Ask for 
catalog 40 and name course wante.i. Intcrcontiaeuta 
University, Washington, D. C. 



Truck, hand. W. Wanee 876,753 

Tube and fine cleaner, F. II. Lehneit S76,500 

Tubing, manufacture of seamless, G. II. 

Blaxter 876,8"i0 

Tubular boiler, W. Moller 876,378 

Turbine, R. II. Goldsborough 876,730 

Turbine, elastic fluid, J. Zvonicek 876,422 

Turbine engine, H. B. Fulrner 876,628 

Turbine engine, II. I. Cromer 876,800 

Turbine, steam, F. A. Douse 876,530 

Type, flexible form for holding and assem- 
bling, S. Brown 876,521 

Type, flexible strip form for holding, S. 

Brown 876,522 

Typewriting and adding machine, com- 
bined, B. C. Stickney 876,409 

Typewriting machine, II. P. Moorrees, 

876,379, 876,380 

Typewriting machine, W. V. Peterson 876,393 

Typewriting machine, G. R Webb 876,508 

Typewriting machine, Birch & Foley 876,685 

Typewriting machine ribbon mechanism, F. 

Heuser 876,454 

Undershirt, W. R. Hibbard 876,455 

Valve, E. .r. Bloom 876,316 

Valve, T. A. Duggan 876,867 

Valve, engine, B. Hanson, reissue 12,738 

Valve, engineer's brake, F. II. Dukesmith. 876,703 

Valve, Hushing, R. A. Brooks 876,518 

Valve, gas engine mixing, A. J. West 876,509 

Valve, gate, J. R. I)e Reiner 876,625 

Valve mechanism, L. J. Johnson 876,880 

Valve mechanism for explosive engines, in- 
let, W. Ottaway 876,582 

Valve, safety, J. H. Thiele 876,746 

Valve, wet pipe alarm, C. B. Garrett 876,869 

Valves, device for indicating the position of 

water or sluice gate, Adams & Kragh. 876,423 
Vaporizer for disinfectants, Goodhue & 

Henry 876,904 

Vegetable cutter and trimmer, H. & M. 

Rufty 876,915 

Vehicle bodies, pneumatic suspension de- 
vice for, G. W. Bell 876,426 

Vehicle emergency brake, motor, A. I). 

Morgan 876,475 

Vehicle extension top or canopy, A. L. 

Bowen 876, 76S 

Vehicle gear, L. E. Hickok 876,546 

Vehicle king bolt connection, L. E. Hickok 876,548 

Vehicle, motor, J. C. Simonson 876,406 

Ventilator operating device, I. Eachus. . . . 876,338 
Vessels, means for effecting escape of occu- 
pants from sunken, D. A. Dempster. . . 876,777 
Vestibule door and platform controlling 

mechanism, F. C. Reynolds 876,397 

Veterinary dilator and impregnator, I. O. 

Crittenden 876,775 

Voltameter, H. S. Hatfield 876,641 

Vulcanization, process of, A, O. Bourn.... 876,431 
Wagon bodies, crate cover for, A. Hoppe.. 876,551 

Wagon, motor, A. Hoedt 876,351 

Washboard, J. H. Jones 876,906 

Washer. See Bottle washer. 

Washing machine, J. T. H. Paul 876,656 

Waste cleaning apparatus, McDonald & 

Miller 876,576 

Water elevator, W. G. Dougherty 876,780 

Water heater, E. W. Dunn 876,868 

Weather strip, W. Van Horn 876,850 

Weeder, F. M. Newland 876,580 

Weigh pan, Greene & Palmer 876,541 

Wheel, F. J. Cooper 876,334 

Wheel, S. B. McMaster 876,386 

Wheel block, A. J. Allen 876,424 

Wheelbarrow wheel, S. F. Phillips 876,585 

Whiffletree, W. Grafe 876,711 

Whip socket, C. E. Pierce 876,658 

Whisky aging and agitating machine, Far- 

num & Anderson 876,534 

Wick hook, lamp, M. O. Smith 876,663 

Wire coating machine, H. II. Webb 876,755 

Wire fabric and attaching moans therefor, 

M. W. Floto 876,340 

Wire splicer, E. Young 876,674 

Wrench, H T. Duncan 876,704 

DESIGNS. 

Box, G. A. Kruttschnitt 39,028 

Charm, pin, or similar article, S. R. Jacobs., 

38,995, 39,011 

Eraser, ' E. Faber 39,025 

Fabric, pile, F. E. Kip 39,021 to 39,024 

Horn, C. H. Foster 39,#26 

Lace curtain, W. Hardv 39,020 

Pedestal and jardinere, E. L Collis 39,016 

Rubber heel, W. A. Koneman 39,027 

Spoon or similar article, W. A. Jameson, 

39,012 to 39,015 

Talking machine cabinet, J. C. English 39,017 

Tiling, A. A. Spadone 39,019 

Vehicle body, R. M. Lloyd 39,018 

TRADE MARKS. 

Acid compounds for laundry sours, M. D. 

Slimmer & Co 67,014 

Aprons, cloth. Chic Apron Co (17,109 

Unking powder, Dennett Co 07,009 

Hulls, base, A. J. Reach Co 67,015 

Ileer. non-intoxicuting, Fargo Bottling Works 

Co 67,007 

Belting, certain, B. F. Goodrich Co 67,066. 

Bitters and medicinal cordials, K. S. Fler- 

sheim Mercantile Co 67,020 

Bitters, stomach, S. I.evinson 67,020 

Blankets, Esmond Mills 67,044 

Books, pamphlets, and magazines, printed, 

G. A. Bernard 67,098 

Boots and shoes, leather, \V. I). Braekett 

& Co 67.122 

Boots and shoes, leather, Loring Q. White Co. 67,120 

Boots and shoes, leather, Meigs & Co 67,127 

Boots, shoes, and leggings, leather, Ellet- 

Kendall Shoe Co 67,124 

Roots, shoes, and slippers, leather, Edwin 

C. Burt Co 67.123 

Boots, shoes, slippers, and sandals, leather, 

Fashion Publicity Co 67,125 

Brandy. J. Cartun 67,091 

Building materials, certain, Mason City 

Brick & Tile Co 67,116 

Butter and cream, G. W. Simpson & Co 67,046 

Candy, A. B. Schopf 67,059 

Canned fruits and vegetables, vinegar and 

pickles, A. F. Beeliuiann & Co 67.040 

Canned pears, R. S. Beston 67,041 

Canned vegetables; Illinois Canning Co.. 

67,049 to 67,053 

Castings, brass, G. W. Vanduzen 67,121 

Cements and pastes, certain, Hazen-Brown 

Co : 67,110, 67,111 

Checks, bank, H. Arnold 67,085 

Cigirs, Allmens Distilling Co 67,016 

Cigars, M. H. Lipman 67,027, 67.028 

Cigars, L. J. Mendez 67,030 

Clothing, certain, M. M. Schwarcz & Co. . ... 67,101 

Clothing, certain. Printz Biederman Co 67,103 

Coffee, W. W. Harper Co 67,06!) 

Coffees, Norton & Curd Coffee Co 67,055 

Cotton piece goods, Boott Mills 67,067, 67.069 

Cotton piece goods, Tilton & Keeler 67,084 

Cotton piece goods, Smith, Hogg & Co.. 

67,075 to 67,080 



You Can Build Your Own Boat— n < ^ * 
and Build Your Own Furniture- Kr00KS ™ STem 

And Save two-thirds to three-fourths 

I CAN sell you a boat for one-fourth of what a 
' factory would charge. I can sell you furniture 
for one-third of what a dealer would charge. 

Twill sell you 100 cents' worth of actual value 
and results for 25 to 35 cents. Is it worth con- 
sidering? 

I cannot tell you my whole story here, but if 
you will send for my catalogues, they will prove 
what I claim. Qlve me a chance— right now, today. 
Read my guarantee— it means you take no risk. 




My Guarantee 

Whether you buy 
boats or furniture of 
me. I absolutely guar** 
antee that you will 
be satisfied. I will in- 
stantly refund your 
money if you are not. 
1 stand back of every 
statement in this ad- 
vertisement. I have 
made them as strong 
and convincing as I 
know how. The goods 
warrant it. 



I have revolu- 
tionized the 
boat-bu ilding 
business. 1 
have spent the 
I last twenty-two 
lyears in build- 
ing or sailing 
| boats, and am a 
practical boat 
man. 

Seven years 
ago I originated 
the Pattern Sys- 
tem of Boat- 
building, To-day 
my customers are 
found in every civ- 
ilized country on earth. 

Over 50.000 boats (more 
titan the combined output of 
all boat factories) have been 
built from my System, mostly 
by inexperienced men and 
boys. 

Over half of these have 
built several boats — a large 
number have established them- 
selves in the boat-building 
business. 

Boat Patterns 

Anyone can build a boat by using my exact size printed 
paper patterns and illustrated instruction sheets, telling how to 

do every little de- 
tail. You cannot 
fail to build as 
good a boat as the 
professional boat 
builder, 

My boat cata- 
logue shows all 
kinds of boats, tells 
why the patterns 
cannot fail to be 
right and why anyone can build a boat from them. The price 
of patterns are $ t . SO and up. 

Knock=Down Boat Frames 

Many people prefer to buy my knock-down frames (all 
ready to put together) for their boats, instead of working up 
the rough lumber. 

Owing to my immense factory facilities, I can in many cases 
supply knock-down frames at a lower price than you would 
pay for suitable raw mateiial. 

Every piece of the knock-down frame is accurately shaped 
and machined ready to put together. 

I also send free the patterns and complete illustrated in- 
structions needed to finish the boat. 

I can save you (1) boat-builder's profit, (2) labor expense, 
(?) big selling expense, (*) seven-eighths freight. You can 
figure this out yourself. 

If engine is desired, I make a special combination price 
with knock-down frame. 




A Semi-Speed Model 




A s she received it 



Knock-Down Furniture 

I have adapted to furniture practically the same idea that 
made my boat business such a success, and it is revolutionizing 
the furniture business. My high-grade, heavy art furniture 
is fast taking the place of the expensive factory product, 

I have been selling this furni- 
ture for three years. Every cus- 
tomer is enthusiastic over it, 

All pieces are solid oak and 
are machined, smoothed, fitted all 
ready, so anybody can put them 
together. You can make a beau- 
tiful Mission or Arts and Crafts 
chair, davenport, table or book- 
shelf in a few minutes. Apply 
the stain (only one coat — no rub- 
bing) and you have a solid and 
handsome piece of furniture. 
Every piece and every result is 
guaranteed to be satisfactory in 
every way or money refunded. 

You save (1) in the factory cost, (2) in the factory 
profit, (?) all dealers' profits, (4) two-thirds of freight, (5) 
finishing expense, (6) the expense of 
crating and packing — making a saving 
of two-thirds to three-fourths, accord- 
ing to the piece. 

00 buys this chair (shown in cut) 
without cushion. Settee same 
style $7.00. 

Bythe Brooks System you can own 
£14.00 chairs for &4.00; $25.00 da- 
venports for 87.00: $12.00 porch 
swings for S4.00; S30.00 tables for 
$8.00, etc. 

Remember — my guarantee means 
just what it says. The boat you 
build or the furniture you make will 
be satisfactory — I guarantee it. f 
take all the risk. 



This Morris Chair for 





Heieht 30 in. 
Top 28 in. wide 
43 in. long 



Write me personally for my boat or furniture 
catalog. Both sent free. 

C. B. BROOKS, President. 



BROOKS BOAT MFO. CO. 401 SHIP STREET 

SAGINAW, MICH., U.S.A. 



(Origin; tsM-H of Pattern Systei 
.it limit HufldEng) 



BROOKS MFG. CO. 

(Originators of Kiloclcllawii System 
• f Home Furnishing; 



New Auto Bargain 

We have bought, direct from the maker, the sur- 
plus stock of new 1907. 4-cylinder "QUEEN " Cars. 
Astandard make, regularly soldat $2,250. Our price, 
while they last, $1,250. Guaranteed free of parts. 

We liny, Sell and Exchange. " Largest dealers and 
brokers in New and Second-hand Autos in the world." Also sup- 
plies at cut prices. Send for complete bargain sheet No. 129. 
TIMES SQUARE AUTOMOBILE CO. 

1599-1601 Broadway, N. Y. Chicago Branch, 309-311 Mich. Ave. 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Hoes away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



H. P. 





iant 



UNITED MFG. 



Reliable, Reversible, Two Cycle. 
Two and Three Port. Guaranteed 
for one year. Simple and easy to 
operate. Our Free Catalog A 3 is 
worth your having. 

Send 10 cents in stamps for our 
book entitled " Ignition, Vaporiza- 
tion, Installation and Operation 
of a Gasoline Motor." 

CO., - - Detroit, Mich 



I Any one can Play any Guitar 

WITH IT IN 10 MINUTES 

J Write ALBERT PIETSCH 

1 60S Cedar St.. Milwaukee, Wis. 




CEMENT 

Its Chemistry, Manufacture, &i\d Use 



SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. D. Elbers 
on tests and constitution of Portland ce- 
ment. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1396 discusses the testing of cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1325 contains an article by Professor 
William K. Hatt giving an historical 
sketch of slag cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
955 and 1042 give good accounts of ce- 
ment testing and composition, by the 
well-known authority. Spencer B. New- 
berry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and 1511 present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 
.1 491 gives some fallacies of tests or- 
dinarily applied to Portland cement. 



SCIENTIFIC AMERICAN SUPPLEMENTS 
1465 and 1466 publish an exhaustive 
illustrated account of the Edison Port- 
land cement works, describing the ma- 
chinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1519 contains an essay by R. C. Carpen- 
ter on experiments with materials which 
retard the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1561 presents an excellent review by 
Brysson Cunningham of mortars and ce- 
ments. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resume of the cement in- 
dustry and gives some valuable formulae. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1575 discusses the manufacture of hy- 
draulic cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1587 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 



Any one of these Supplements will be sent for 10 cents. The entire set 
costs $1.60, and constitutes an invaluable text book on the subject. 

Order from your newsdealer or from 

MUNN & COMPANY, ' 361 Broadway, New York 



January 25, 1908. 



Scientific American 



71 




/Rain or Shine, it's all 
same in a Cadillac Coupe 

Price <P1 1 C f\ Including three Oil 

F. O. B. Detroit «P 1 OOU Lamps and Horn 

The Ideal Physician's Car 

The Ideal Shopping Car 

The Ideal Opera Car 

The IDEAL CAR for any purpose where 
a two-passenger enclosed motor vehicle is 
desired. 

The Cadillac Coupe comprises our reg- 
ular single cylinder chassis with enclosed 
body. It is suitable for every day in the 
year, warm or cold, rain o'r shine, mud or 
snow, for city streets or country roads. In 
cold or inclement weather the occupants 
are almost as well and comfortably housed 
as they would be at their own fireside. In 
pleasant weather the front and rear win- 
dows may be lowered and the side windows 
opened, permitting ample air circulation. 

The coupe body may be removed and our 
runabout or four passenger body sub- 
stituted for summer use if de- 
sired. This 




with its gas- 
oline motor has many 
advantages over cars using other motive 
power. There are no noxious odors from 
There is no waiting for the storage of power: 
Joucan replenish the tank with gasoline almost any place 
and be on your way in a few minutes. 

The Cadillac Coupe is luxuriously upholstered and 
trimmed and richly finished both inside and out. It has 
every mark of dignity and refinement, It has all the single 
cylinder Cadillac characteristics of durability, constancy and 
dependability and is by far the least expensive enclosed car 
to operate and maintain. 

Ask for our Special Coupe Booklet and Catalog T — 47. 
We can make immediate deliveries. 

CADILLAC MOTOR CAR CO., Detroit, Mich. 
V Member A. L. A. M. j 




Tiny 
Timekeeper 



There are other tiny watches, 
hut the one worthy to bear 
the name which always and 
everywhere stands lor relia- 
bility and excellence must be 
a timekeeper. This dainty little 
watch is called the 

Lady Elgin 

It is in every respect a true Elgin 
— made as small as consistent " 
with Elgin perfection. The small- 
est watch made in America — the 
illustration shows its actual size. 
Every Elgin Watch is fully guar- 
anteed — all jewelers have them. 
Send lor "The Watch, a story 
ol the time of day. 

ELGIN NATIONAL WATCH COMPANY 
Elgin, Illinois 



Flour 
Food, 



Foods 
Foods 



Fertilizers, Rasin-Monumental Co. of Anne 

Arundel County 

Edge tools, certain, Stanley Rule & Level 

Co 

Flour, wheat, Rea-I'atterson Milling Co.... 
Flour, wheat, Thornton & Chester Milling Co 

Flour, wheat. Texas Star Flour Mills 

certain, Siegel Cooper & Co 

certain, Southern Cotton Oil Co., 

67,001, 

certain. Alart & McOuire 

certain, Llbby. McNeill & Llbby 

Foods, certain. Moos & Co 

Foundry facings and graphite, United States 

Graphite Co 

Furnaces, heating, F. Fiebeger 

Germicides and disinfectants, H. Deperdus- 

sin 

Oln, West End Wine & Spirits Co 

Gold paste for decorating, W. D. Dalgleish.. 
Grass hooks, axes, hatchets, etc., AmeYican 

Axle & Tool Co 

Hair tonic, J. B. Johnson 

Horseshoe nails, Capewell Horse Nail Co.... 

Jewelry, certain. Crossman Co 

Knit goods, certain, P. Raguet fils & R. 

Vignes 

Knitted underwear, A. C. Staley Mfg. Co.. 
Lighting apparatus, acetylene and oil, Boas 

Rodrigues et Cle 

Liqueurs or cordials. Ste. de la Distillerie 

du Supreme Fecamp 

Lubricating materials, certain, F. V. Morse. 

Macaroni, P. Pastenfi & Co 

Machines and parts thereof, certain, Jonas 

& Colver 

Magazine, medical, Farbenfabriken of Elber- 

feld Co 

Medicinal preparation, certain, Mercer Drug 

Co 

Medicinal wine, C. J. Ulrlcl 

Medicines for coughs and colds, A. R. White 

Metal articles, certain. A. Dpwsbury... 

Metal polishes, abrasive, T. W. Armstrong 

Co 

Mincemeat, Atmore & Son 67,03S, 

Musical instruments, certain, Cable Co., 

67,021, 
Noodles and macaroni, egg,. Anger Baking 

Co 

Oil, olive, Hannah & Hogg 

Paper, certain, James R. Crolnpton & Bros. 
Papers and magazines, story, Perry Mason 

Co 

Pencil sharpening machines, F. E. V. Balnea 
Pencils and erasing rubber, Bleistiftfabrik 

vormals Johann Faber Aetien-Gesell- 

schaft 07.0S8, 

Pencils, certain, Bleistiftfabrik vormals 

Johann Faber Actien-Gesllschaf t 

Peppers, artichokes, and dry mushrooms, P. 

Pastene & Co 

Photographic supplies, certain, Eastman 

Kodak Co 

Raisins, Paddock & Fowler Co 

Reefers and overcoats for boys, girls, and 

children, I. Frank & Co 

Remedies for coughs and colds,' A. Alvarado 
Remedy for bowel diseases, F. A. P"atrick. 

Rubber packing, .Morgan & Wright 

Sauce, tomato, V. Del Gaizo 

Shirts, outer, Commercial Shirt Co 

Shirts, outer, Yankee Shirt Co 

Shoes, leather, Wayne Shoe Manufacturing 

Co 67,129. 

Silk and silk mixed piece goods, Susque- 
hanna Silk Mills 

Silk piece goods, Susquehanna Silk Mills.. 
Silk piece goods and silk mixed piece goods. 

.Susquehanna Silk Mills 

Spark plugs, Jeff ery-De Witt Co 

Steel and iron, Jonas & Colver 

Suits for boys and" children, I. Frank & Co. 

Syrup, table, Halpen. Green & Co 

Tires, rubber, Morgan & Wright 

Tobacco, cigars, and cigarettes, smoking and 

chewing, Globe Tobacco Co 

Tobacco, smoking, R. W. Ashcroft. . .67.018, 
Tonic beverages and syrup therefor, Puos- 

Ferrone Manufacturing Co 

Tooth cleaning preparation in tablet form, 

A. Westlake 

Toys, certain, M. Lindsay Rubber Manufac- 
turing Co._ 

Washing machines and pnrts thereof, Hib- 

bard, Spencer, Bartlett & Co 

Whisky, R. W. Ashcroft 67,086, 

Whisky, Cortwright Co 67,003, 

Whisky, R. T- Dawson & Co 



67,118 

67,110 
67,058 
67,064 
67,1 IKJ 
67,060 

67.062 
67.0:10 

67.071 
67,128 

67,120 
67,043 

67.011 
67.105 
07,070 

67.108 
67,025 
67.010 
67,023 

67.117 
67. 107 



67.104 
67.073 
67,074 



67,096 

67.031 
67,033 
67,035 
67,006 

67,008 
67,039 

67,022 

67.037 
67,048 
67,004 

67,102 
67,005 



67,089 

67,090 

67,057 

67,012 
67,050 

67,114 
67,017 
67,032 
67,072 
67.04S 
67,092 
67,106 

67,130 

67,082 
67,081 

67,003 
67.013 

67,115 
67.113 
67.047 
67,099 

67,024 
67,010 



LABELS. 

"Oherry-Popsin." for a beverage, E. Coe... 

"Elite," for cigarettes. V. P. Pomerantz. . . . 

"Extra Pale Beer," for beer, Conrad Seipp 
Brewing Co 

"Frelhofer's Macaroni," for macaroni, Froi- 
hofer Vienna Baking Co 

"Ereihofer's Soup Pastels," for soup pastels, 
Freihofer Vienna Baking Co 

"Ereihofer's Spaghetti," for spaghetti, Erel- 
hofef Vienna Baking Co 

"Ereihofer's Vienna Bread Crumbs," for 
bread crumbs, Ereihofer Vienna Baking 
Co 

"Ereihofer's Vienna Cracker Dust," for 
cracker dust, Freihofer Vienna Baking 
Co 

"Hanover Tartar," for a preparation for 
cake baking. Hanover Mfg. Co 

"Iciline," for a preparation for cake bak- 
ing. Hanover Mfg. Co 

"La Senorita," for pepper sauce, E, C. 
O rtega 

"Mamma's Recipes for Keeping Papa Home 
or '23' for the Cook nnd 100 for the 
Chap and the Chafer," for culinary re- 
cipes, Colonial Cook-Card Co 

"Pimientos Morones," for t>ell peppers, E. 
C. Ortega 

"Triangules of IMapepsfn." for a medical 
preparation, Pnpe, Thompson & Pape... 

"Wagner's Artificial Lithia." for an arti- 
ficial mineral water, W. T. Wagner's 
Sons 

"Yosemite Medicinal Crystals." for medi- 
cine, Yosemite Mineral Water Co 



13,905 
13,983 

13,994 

13,989 

13,993 

13,990 

13,984 

13,985 
13,987 
13,986 
13,992 

13,988 
13,991 
13,997 

13,996 
13,998 



PRINTS. 

'Fashionable Coat Sleeves Spring and Sum- 
mer 1908," for men's and hoys' coats, 
vests, and trousers, Ed. V. Price & Co.. 2,198 

'London Cross & Co.," for hats, Samuel 

Mundheim Co 2,195 

'Men's and Bovs' Apparel." for men's and 

boys' apparel, II. C. Lytton 2,199 

'Minuet Back. Congress Playing Cards." for 
playing cards, United States Playing 
Card Co 2,193 

'Miss Quality." for chocolate candies, II. 

D. Foss & Co 2,191 

'Our Superintendent." for men's and hoys' . 
coats, vests, and trousers, Ed. V. Price 
& Co 2,197 

'Phoenix Muffler." for mutMers, Phoenix 

Knitting Works 2,196 

'67 Lenox Playing Cards Quadra Indexes," 
for playing cards, United States Playing 
Card Co 2.192 

"The Rogalley Ventilating Health Glove," 

for gloves, J. Rogalley 2,194 

'The Singer Sewing Machine of 1850." for 
sewing machines, Singer Sewing Machine 
Co 2,200 

'Your Neighbors and Their Neighbors Town 
and City Within Your Call." for tele- 
phones, Columbus Citizens Telephone Co. 2,201 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE f;1.0RE M\( MINK AM) STASIPIXC CO. 

970 Hamilton SI.. Cleveland, o. 



M 



ULWilUiyi Corliss Ensrinrs, Brewers' 

and Bottlers' Machinery. THE VILTKK 

MFG. CO., 899 Clinton 8t„ Milwaukee, Wis. 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name nnd 
number of the patent desired and the date he 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for aDy of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



DTTIlIlirD Expert Manufacturers 

C\ \J KjD I-sXV. Fine Jobbing Work 

PARKER. STEARNS & CO .. 228.229 South Street, New York 



MODELS AND EXPERIMENTAL MACHINERY. 

Hears, Tools, Pies. Novelties and Electrical Instruments Manufactured. 
i'iiiw York Model Works, 3473 Third Avenue, New York. 



SPEKIF.XCKD IX DEVELOPING INYi:\TION> 

Model Machine unci Eleclrkr.il VforU 

C. TIEtzjunx, 198 Eleventh Uremic, fang i~!»mi ciir 



ROLL PAPER TAPE 

Of required widths and thickness, 
accurately wound free from breaks. 

COLONIAL, COMPANY, Mechanic Falls, Me. 



MODELS! 

ESTABl ISH£D /867&S. 



CHICAGO MODEL WORKS 

/79 £. MAOIS0M S' CH/CAGO, ILL. 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send" perfect sample for f^ - f"~^ ^^ ^^ 
low estimate and best expert advice ' ' *- ^— ^~ 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



I MEn A I 0F HIGHEST AWARD 
ITlEiUAL JAMESTOWN EXPOSITION 

TONE to Your Stati- 
onery in the Office, Ban*;, 
\School or Home Dji Using 
| Only Washburne's Patent 

"ft V " PAPER 
!/• IV. FASTENERS 

k There is genuine pleasure 
in their use as well as 
Perfect Security. 
r put on or taken off with the thumb and 
.._.. Can be used repeatedly _and " they 
I always work- " Made of brass, 3 sizes, in brass 
I boxes of 100 Fasteners each. Send 10c for 
[ Sample box of 50, assorted. Booklet free. 
TheO.K.Mfg.Co., Dept. X, Syracuse, N.Y. NV '° 




The Largest Air-Cooled Motor Made 



5 HORSE POWER 

Bore 6x6 inches. 
Plenty of cooling sur- 
face. No engine ever 
constructed witn so few 
working parts. 

Write for Agency. 

Gasoline tank in base 

or outbid?. 

Air-Cooled Motor Co. 

Lansing, Mich. 




ECIAL 
,'OOt.S 



MODELS 
NOVELTIES 



II. TURNEK TOOL CO., S15 S. Clinton St.. Clilonen 



KUHLMAN TRANSFORMERS 

Quality always. Single and 3-phase. Prompt delivery. 
KUHLMAN ELECTRIC CO. Elkhart, IND. 



MASON'S NEW PAT. WHIP HOIST 

for Outricger hoists. Kasterthan Elevators, and boist 

direct from teams, i^aves handling at less expense. 

I Mfiiil'il. by VOLLEY W. MASON & TO.. Inc. 

Providence, It. I., L. S. A. 



Experimental & Model Work 

Cir. & advicefree. Wm. (Jarriam & Son. 45-51 Kuse St, N.Y 



PLATES-STEEL STA1 .., 
I v -EMPLOYEE CHECKS.KEY TAGS & BADG E S ■ ■ « 

J.ROBBI NSM FG.C0.58 KNEELAND ST. 
Srn/o for Catalogue Boston. Mass. 



Magical Apparatus. 

Grand Book Catalogue. Over TOO engravings 
25c. Parlor Tricks Catalogue, free. 
MAKT1NKA & CO.. Mfrs.. 493 Sixth Ave., New York 



NOVELTIES & PATENTED ARTICLES 

msnuwcturedbY contract, punching dies, special machinery. 
E.KONIGSLOW STA.MPIN5 &TO0L WORKS, ClevE land, C. 



DRYING MACHINES 



Forull kinds ot gran- 
ular materials. S. E. 
Worrell, Haunibal.Mo. 



I NVENTORS, 

MANUFACTURERS. — 
let OS 

FIGURE _ 



i'- -— spesat" 01 - 5 - '!? 
_ METAL SPECIALTIES- 

lETALWOVElTY WORKS Ca.8HIW.L»K£ST.CrllCA6fl 



- STAMP CO. 

► Steel stamps, letters a, figure; 

BRIDGEPORT CONN. 



The 

Home Library 

of 

MEDICINE 



Health, Disease, Medicine, 
Hygiene, Sanitation, Accidents, Emergencies, Exer- 
cise, Diet, Cooking, Nursing, and Long Life. 



IN 6 VOLUMES. ILLUSTRATED. LEATHER STYLE BINDING 

This most important work for every man and woman in America, describes and 
prescribes for the common ailments that can be safely treated in the family. It is a 
scientific work done by specialists and, therefore, has the approval of your physician. 
It is a reference work as important in the home as a 
dictionary or a cook book — a home study in the art of 
living, interesting to read, and safe and wholesome 
for the education of youth. Associated in this work 
with Dr. Kenelm Winslow, a former Harvard Profes- 
sor, were 23 eminent specialists. 

If You Have Never Bought a Book 

in your life these six volumes should have a place in 
your household, where every member can have the 
benefit of their help. The advice and instruction in 
one chapter may to-morrow be worth one hundred 
times the price to-day. The richest man in the world 
cannot buy health when it is too late. The most in- 
fluential man in the world cannot always be waited on 
immediately by a good physician. It is well to know 
what to do until trie physician arrives. It is well to 
gain a knowledge that will help the physician to get 
results. 

Everyone Can Read and Understand It 

It is written in the simplest and clearest language, 
with no technical talk that could nuzzle the layman. 
The remedies and treatments resulting from the latest 
scientific knowledge are given. The manner oflnurs- 
ing and precautions in case of infectious diseases are 
Bimply set forth. There are no gruesome pictures for 
morbid minds, but plenty of instructive illustrations. 
The surprise is that we can offer so much for so little 
money— 2,000 pages of priceless ad viceand instruction 
— an investment of thousands of dollars, estimating 
the time of these great specialists, to say nothing 
of the time and capital of the publishers, Here 
is the reason — we want to emphasize the neces- 
sity to you of the Review of Reviews in your 
home this year of great issues incidental to X± 
a presidential campaign. For this reason Jr ■» 
we are willing to let you have the bonks ^r ^ 
for the cost of paper and printing. 



Contributors, Editors 
and Revisers 

Managing Editor, 

A. W. FERRIS, A.M., M.D. 

Nervous Diseases, 

C. E. Atwood, M.D. 

Germ Diseases, 

0. M. Biggs, M.D. 

The Eye and Ear. 

J. H. Claiborne, M.D. 

Sanitation, 

Thomas Darlington, M.D. 

Heart and Blood, 

J. B. Huber, A.M. M.D. 

Siin Dieseases, 

J.C. Johnson, A.B., M.D. 

Children, 

C. 0. Kerley, M.D. 

Bites and Stings, 

G. & Rambaud, M.D. 

Headache, 

A. D. Rockwell, A.M.. M.D. 

Poisons, 

E. E. Smith, M.D. 

Catarrh, 

S. W. Thurber, M.D. 

Care of Infants, 

B. B. Wilcox, M.D. 

CONTRIBUTORS 

S. J. Baker, M.D., 

Food Adulteratim 
W. P. Gerhard, C.E., 

Pure Waltr Supply 
J. McK. Bill, • • Cart of Feed 

S. W. Mitchell, M.D., LL.D., 

Nerves and Outdoor Life 
G. M. Price, M.D., - Sanitation 

D. A. Sargent, M.D., 

Indoor Exercise 

Sir B. Thompson Bart, F.R.C.S., 

M.D., London, Long Life 
Stewart E. White, Camp Comfort 



OUR OFFER 



Sen. Am. 



This first edition we are going 
to ship to responsible persons 
who send 50 CENTS, en- 
gaging to pay tl a month for only seven months— and each 
purchaser will receive the REVIEW OF REVIEWS for 
two full years— or $7 pays for the books and the two 
years' subscription. 

Order at Once to Get This Price 

The Review of Reviews Co. 

13 Astor Place, New York 



I enclose 
50c. for the 
Home Library of 
Medicine and the 
Review of Reviewa 
for two years. If I 
like the books I will ac- 
cept your Introductory 
Offer. 
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Scientific American 



January 25, 1908. 




We request 
manufactu rers, 
i n ven tors and 
others needing 
special articles 
in rubber to send 
us descriptions of 
their require- 
ments with draw- 
ings or wood 
models for esti- 
mates as to cost 
of producing in 
rubber. 

A full line of 
Mechanical Rub- 
ber Goods of 
every description. 



Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 

Spaces in Press Plates. D Hydraulic Pressure 

2000 lbs. square inch. 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

9 J & 93 Chambers Street, New York 



CLEANLINESS OF OPERATION 



Is one of the strong features thai has helped to earn the 
present world-wide rtpiit:iti«n and endorsement of the 
I»:hi-.* Improved Tip Top It 11 plkator. No 
1 | printer's ink used, thus avoiding soiled hands 

3H and clothing. No expensive supplies. lM 
copies £10111 pen-written, ami oil 00 pies from 
typewritten original. Spill on leu days' 
iriiil without deposit. Complete Duplica- 
tor, cap si/.e t prints zfyxVH in.), contains 16 
ft. of rolled printing surface(which C^ pn 
ran be used over and over again), * / »OU 
Take advantage of our trial offer. 

Felix U. Daus Duplicator Co., Daus Building, 113 John St., New York 





Model A— $500 



STAR RUNABOUTS 

3 Models— $500, $600, $700 

The nobbiest little cars on the market. Beauty, 
Simplicity, Ample Power, Perfect Control, and 
Low Cost of Maintenance make them the Idea! 
Car for business, professional or pleasure uses. 
Flexibly built to withstand hard usage on rough roads 
in city or country. Have three-point spring sus- 
pension, pneumatic tires, shaft drive and many other 
good points. Let us tell you about them. Fine 
selling proposition for agents. Good territory still 
open. Special bodies for business purposes. 

STAR AUTOMOBILE CO., 303 Dearborn St., Chicago 



LEARN TO BE A WATCHMAKER 




Bradley Polytechnic Institute 

Horolosrical Department 

Peoria, Illinois 

Formerly P.irsons HoroUjrical Inst. 

Largest and Host Watch School 

in America 
We teach Watch Work, Jeivelrv, 
Engraving, Clock Work, Optics. 
Tuition reasonable. liuard and 
rooms near school al moderate rates. 
Send for Catalog of Information. 



EFFICIENT POWERS 

THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 



BRISTOL'S 

Recording Instruments 

For Pressure, Temperature ami 

Electricity in all ranges 

1XSTJRE SAFE tfc ECONOMICAL 

OPERATION 

Write for Catalog T, stating conditions 
' THE BRISTOL CO., Waterbury. Conn., U.S.A. 

r York, 114 Liberty Street Chicago, 153 Mouadimck Building 




Automatic Water Supply 

Most economical, reliable and efficient. If 
you have running water the Niagara en- 
gines will elevate .15 feet for each 
foot - fall obtainable from spring, 
brook, or river, delivered to any 
distance. Write for catalogue. 

Niagara Hydraulic Engine Co. 

140 Nassau Street, N. Y. 





I. II 

are built on stroup, simple 1 
control and operating ecouoni 
characteristics made I. H. C. 
engines for shop, mill or facta 
the full rated horse power hei 
and are not 



\SOLINE ENGINES 

le lines. Accessibility of parts, perfect 

joniy are distinguishing features. These 

gines unexcelled general purpose 

use. They will always develop 

use they are tested at the factory 

t out until they deliver a lar^e per cent in excess of 



their rating. Minimum fuel "consumption is also iusured by this 
factory test. 

Verticals in 2 and 3-horse power. 

Horizontals (Portable ami Stationary) in 4, 0, 8, 10, 15, 15 and 
20-horse power. 

Air <_'wled Engines in 1 -horse power. 

Stocks carried by I. 11. C. local agents. Call ou them or write 
the Home Office for catalogs and particulars. 

INTERNATIONAL IIAItVESTEIt COMPANY OF A9IEKICA 

(Incorporated) 

15 Harvester Rn tiding, Chicago, III 




Proved Best 

BY 

Every Test 

Mull ins 
Fireproof 
Window 

is absolutely fireproof and actually does 
what no other window can do— it stands 
every test. 

Ask for an Estimate 

or write for our convincing' catalogue. 

THE W. H. MUZXINS CO. 

203 Franklin Street, Salem, O. 

Y\'e also make everything in architectural sheet 
metal work— statuary, skylights, wrought ir»n 
grilles, cornices, etc. liU-page catalogue of 
stock designs on request. 




JS^ij 



Oh.io.USA 

Vulcan Place 



^HSanlmnWor^ 00, 



We have some excellent un- 
assigned territory for respon- 
sible agents of ability who 
own a garage, 





We manufacture power trucks, 
busses, hospital ambulances, 
patrols, fire hose 
wagons, and anything special 
desired. 



ie Kapid passenger cars will pay you a larger 
dividend on your investment than any other safe enterprise. 
In the delivery of merchandise Rapid commercial cars save 
from $500 to $1200 a year on the horse and wagon method, 
besides giving the best delivery service in the world. Write 
me personally stating full details of your requirements, and 
I will show you what a power wagon means to you. 

G. S. Henry, Sales Manager. 
Rapid Motor Vehicle CO., 131 Rapid Street, Pontiac, Mich. 



A 11 varieties at lowest prices. Best Railroad 

I Track and Wagon or Stock Scales made. 

I Also 1G00 useful articles, including Safes, 

' Sewing Machines, Bicycles. Tools, etc. Save 

Money. Lists Free. Chicago Scale Co., Chicago, 111, 




Saves 90% THE 

D1AGRAPH 

(Trade Mark Registered) 

The Improved 
Stencil Cutting Machine 

Is a saving of 90 per cent in your 
Shipping Room worth considering? 
Two Thousand Diagrapbs in use 
by the Largest Houses in the United States. 

"We cannot understand how anv concern marking up cases can afford 
to be without «ne of your machines, as we find that, aside from being 
convenient, it facilitates the handling of express and freight very ma- 
terially, inasmuch as there is n* excuse for a transportation r-omnnny 
misinterpreting consignee or destination."— Neidich Process Co , Bur- 
lington, N. J. 

Just a word will bring our free illustrated booklet 
describing the Diagraph and our "No Error" System 
of shipping goods. 

American Diagraph Co., 10 N. 2d St., St. Louis, Mo., U. S. A. 



60 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 

Copyrights &c. 

Anyone sending a sketf a and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
cent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American, 

A handsomely Illustrated weekly. Lai-gest clr^ 
dilation of any scientific journal. Terms, <3 e 
year; four months, $1. Sold by all newsdealers, 

WiUNN ft Co. 3e,B • - J — New York 

Branch Office. 626 F St.. Washington. D. C 



Price 

$3.50 




ENGINEERS-IT'S FREE! 



Write to-day for 
25-page pamphlet 
giving 272 ques- 
tions asked by 
Examining Board of Steam and Electrical Engineers— que. tions you must 
answer before you can get a license. This valuable pamphlet fl the index to 
Sl'ANCJENBERfi'S STEAM AND ELECTRICAL ENGiNEEltlNG 
by E. Spangeuberg, M E . fornier Superintendent St. Louis School of En- 
gineering; Albert Uhl, A.I.E.E., former Instructor Practical Electrical Engin- 
eering, St. Louis School of Engineering, and E. W. Pratt, Master Mechanic. 
Unquestionably the most complete work ever published and an absolute au- 
thority on all subjects relating to Steam and Electrical Engineering. Only 
work containing J .035 Questions and Answers on every branch of engineering. 
Written by practical men for practical men in an easy, simple style so any- 
one can understand it. GT2 pages; €4S illustrations; over 2(K) pages on electricity. 
Treats on Gas and Gasoline Engines, Stationary and Locomotive Engineer- 
ing, Compressed Air, Refrigeration and Hydraulic Elevators. Students and 
experience'! engineers and mechanics should have this book. Write at once for 
FREE 25-page Pamphlet that tells all about it. 

GEO. A. ZELLER BOOK GO., 4469 W. Belle Place, St. Louis, Mo. 



NO HAMMER NEEDED 

with our Automatic Adjustable- Stroke Center 
Punch. Has knurled adjustable screw cap, which 
regulates stroke. Accurate 
and quick work done with- 
out a hammer in either light 
or heavy strokes. Working 

parts are hardened, durable, and easily accessible for 
necessary repairs. Point can be removed for regrmd- 
ing and easily replaced. Size n in. long when adjust- 
ed for medium stroke. Price $2,0O. 

Send for 232 page catalog No. 18-1?. 
THE L. S.' STAR RETT CO., Athol, Mn^., IT. S. A. 




WM. H. BRISTOL 

Electric Pyrometers 

Portable or Recording Forms 
All ranges to 2900" F. l'ractlcal, Ac- 
curate. Inexpensive. Guaranteed to 
give satisfaction. Send for circulars. 

Wm. H. Bristol, 45 Vesey St., New York 




Learn the New Way 
to Speak, Read, Write 

FRENCH, GERMAN 
SPANISH, ITALIAN 

IVtite for particulars 

e LANGUAGE-PHONE 
METHOD 

81)1 Metropolis Building 
Broadway & lfith St., New York 



q-3%^, j^wtfdb 



GLASS PIPE 

At last the perfect Pipe — the pipe that it 
is a delight to smoke — that never bites, 
and that is Free from the rank odors which 
women so detest about the house. 

The man who says he cannot smoke a 
pipe CAN smoke this one — and with the 
keenest pleasure that tobacco ever gave. 

It is made of specially annealed Glass— Unbreakable, 
Non -Absorbent ami readily Cleauable, with an inner 
veiited-bon iof ingenious cons truct ion ,all»wina; every 
grain of the tobacco t» be burned l« a dry ash — and 
drawing the nicotine away from mouth contact. 
That does away with the "nasty little heel of nico- 
tine-soaked residue with its bad odor and tongue 
ing taste. It is the only pipe in the world tbsit 
mains cool throughout — whose last whiff is as 
veet as the first. 
Smoke it for a week on tri a i. Your money 
back then if not satisfied. 
In ordering state 
preference Cor 
^ straight or 



■/A 



Price,$1.50 



u. s. 




?8u USE GRINDSTONES P 

If so we can suppiy you. All sizes 
mounted and unmounted, always 
kem in stock. Rememoer. we make a 
epecialtyoi selection stones rora)) spe- 
cial purposes. Send for catalogue " I " 

Tlic CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 



Engineering News 

**-^ {ILLUSTRATED) <— ^ 

214 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 



(with v 

postpaid 
1 Cinada— Koi 
Countries add postage. 

Send for free booklet 
"The History of Smoking" 

TtKCO-AMEItK'AN PIPE CO. 
> South Ave., Rochester, N.V. 

Reference Xaiional Bank of 
nuiBierce, Rochester. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

tor Manufacturers use 



^^ 



jmiUTOfL 



.lltBRICATfSV."? 

Anything *y$n* 

_____ 15-ai S.CLIIUTON ST. 

> cubes Lvaco fiK:£&?£USA 



